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THE FINANCIAL RESULTS OF FARMS IN 

WALES. 


By J. Pryse Howell, M.Sc., 

1'immit} College, Aberystwyth. 


Discussions of the financial position of agriculture are 
numerous and widespread. Weather conditions, diseases, pests, 
costs and prices are held responsible by farmers for the unfortun¬ 
ate position of the industry. From other quarters come criticism 
of the internal conditions of the industry itself and agriculturists 
are told that their plight is due to their own backwardness and 
inefficiency. While there may be grounds for both points of view, 
there must be general agreement that agriculture is passing 
through a critical period and that farming conditions are far from 
satisfactory. While the prices of farm produce on the whole 
average slightly more than in pre-war years, the major items of 
farm expense are considerably above pre-war costs. Some types 
of farming have weathered the storm better than others, but’the 
continuous reduction of the workers employed on the land; the 
agitation for a reduction of rents in some parts of the country 
and the difficulty of letting some types of farms only point to 
the fact that farming is not in a prosperous state. While these 
facts indicate to some extent the prosperity or otherwise of farm¬ 
ing the real position can best be judged by the study of the 
actual records of receipts and expenses on farms. Information 
of this nature obtained for a number of farms provides some 
measure of the financial position of farmers in Wales and also 
affords some indication of the economic situation of some of the 
main farming types in Wales. The number of farms for which 
farm accounts have been kept have increased from forty-two in 
1929-80 to sixty-eight in 1985-6. But amongst this group of 
farms, there are twelve for which accounts have been kept 
regularly since 1929-80. While the material available for the 
selected group and for all farms throws considerable light on the 
relative position of the industry over a series of years, no one 
dealing with a set of accounts of this character would be prepared 
to state that they provide a fully representative sample of all the 
farms in Wales in the sense that if all farms were recorded the 
results would be exactly the same as those of the sample group. 
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Land Utilisation and Lvestock Carried. 

(Group of 12 Farms). 

The record of the same twelve farms over the seven years 
period 1929-30 to 1935-0 will first be dealt with. 

The average acreage of these farms is about 118 acres but 
individually they range from forty-two to 840 acres. The average 
rent is about 13s. lid. per acre with a range between 4s. to 89s. 
per acre. The average size of these farms is slightly higher than 
the average of all agricultural holdings in Wales and they differ 
to some extent in the use of land. There is more area under 
crops and less under hay, while the acreage under permanent 
pasture and rough grazing is almost exactly the same as that 
recorded for the whole of Wales. In numbers and classes of 
livestock as indicated by the Agricultural Statistics for Wales, 
these farms carry a larger number of horses, cattle and pigs and 
very similar numbers of sheep and poultry per 100 acres. While 
the group may not represent actual conditions of Welsh farming 
as a whole the sample does contain farms which are represent¬ 
ative of the main farming types in Wales. 

Over the whole period, the land was distributed between 
arable crops, hay, permanent pasture and rough grazings in the 
following proportions :- Arable crops 11.8 per cent.; hay 15.8 
per cent.; permanent grass 85.8 per cent.; and rough grazings 
88.1 per cent. Not only have these farms maintained approxi¬ 
mately the same area of land but the proportion of arable to 
grassland remained fairly constant over the whole period. 
Between one year and another the difference in the area under 
arable crops is only slightly over 1 per cent, of the total, and 
the same is true of hay. Some slight changes have taken place 
in the nature of the cropping but taking corn crops as a whole 
the difference in acreage between one year and another is very 
small and this is equally true of the land under “ other ” crops. 

Numbers and classes of livestock have not on the whole 
shown much variation and some classes of livestock have kept 
fairly constant in number during the whole period. Work 
horses averaged about two per 100 acres and varied between 1.9 
and 2.2; “ other 99 horses show variations of from l.o to 1,5 
per 100 acres; dairy cow's have averaged about eight or nine per 
100 acres and the difference between the lowest and highest 
number over the seven years was slightly over one cow per 100 
acres. “ Other ” cattle have varied in numbers from >2.5 in 
1984-5 to 14.1 per 100 acres in 1980-1. Breeding ewes showed a 
tendency to increase in number up to about 1932-8 and then to 
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decline but the variation between one year and another was not 
so very great; the highest being fifty-five and the lowest forty- 
three ewes per 100 acres. “ Other 99 sheep varied from forty-five 
in 1900-1 to twenty-eight per 100 acres in 1904-5. From 1930-1 
/Up to 1934-5 44 Other 99 sheep showed a tendency to decline with 
a slight recovery in 1985-0. Breeding sows varied between 1.0 
and 1.4 per 100 acres, with a tendency to decrease in number 
from 1929-30 to 1933-4 and with a slight recovery in 1934-5. 
With 44 other 99 pigs the number decreased from 9.5 in 1929-30 
to 4.9 per 100 acres in 1932-3, then rose to 0 4 in 1933-4 to 
remain fairly constant in the following two years. Poultry flocks 
increased gradually up to about 1984-5, but in 1935-0 there was 
a slight reduction in the numbers kept. Poultry varied in 
numbers from sixty-two to ninety-seven per 100 acres. 

On the whole, therefore, these farms show only minor differ¬ 
ences in the system of cropping and in the number and classes 
of livestock carried. Thus one would expect that difference in 
the receipts from these farms would be influenced more by prices 
of farm products rather than by the number and quantities of 
farm products sold. 

Financial Results. 

Briefly the simple results as regards the expenditure, receipts 
and differences in valuations are shown by these figures :— 

Per Farm. 






1 ’ahuttion 

Far in 

Year . 

HicripU . 

E . rprnscs . 

Surplus. 

]> ifferciUi . 

hu'ome. 


£ 

£ 

£ 

1 

£ 

1929-80 

686 

519 

160 

+ 46 

213 

1980-1 

028 

472 

156 

+ 22 

378 

1931-2 

563 

450 

113 

— 38 

75 

1932-8 

512 

410 

102 

— .55 

47 

1933-4 

.549 

113 

106 

-f 15 

119 

1934-5 

009 

498 

in 

64 

145 

1935-11 

64 2 

496 

146 

+ 46 

192 



Per 100 Acre*. 



1929-30 

596 

451 

145 

•+ 40 

185 

1930-1 

547 

412 

135 

-f 20 

155 

1931-2 

491 

392 

99 

— 33 

66 

1932-3 

438 

351 

87 

— 47 

40 

1933-4 

474 

383 

91 

+ 12 

103 

1934-5 

490 

400 

90 

4- 26 

116 

1935-6 

512 

396 

116 

-8 37 

153 


Receipts include value of farm produce consumed in the 
house and rent of farm house at rateable value. Expenses in¬ 
clude wages due or paid to family labour. In all years there was 
a surplus of receipts over expenses but the balance declined from 
1929-30 up to 1982-3. Some slight recovery was made in 1938-4 
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and again in 1984-5 and returns were decidedly better in 1935-0. 
Valuation differences show a depreciation of capital in 1931-2 
and again in 1932-3. 

The income from these farms can be further considered in 
three ways. First there is the gross (family) income . This 
represents the fund from which are drawn wages of family labour, 
earnings of management by the farmer and also interest on the 
capital invested in the farm business. Then there is the farm 
income which is the balance remaining after deducting from the 
gross income the wages of family labour other than that of the 
farmer and his wife. The labour income is calculated by deduct¬ 
ing from the farm income an interest charge on the capital in¬ 
vested at 0 per cent. This labour income represents the earnings 
of the farmer and his wife in manual labour and management 
on the farm. 

Per Farm. 


Year. 

(irntts Inctnnc. 

Farm Income . 

fjtiboitr Income , 


X 

d 

£ 

1929-30 

239 

213 

lf»7 

mo 1 

210 

17* 

131 

1931-2 

103 

7.7 

29 

1932-3 

79 

<17 

r 

1933-4 

i;>i 

119 

71 

1931-.7 

173 

11.7 

9h 

193<7-b 

22.7 

192 

m 


Per 100 Acrei. 


1929-3i l 

20* 

1K7 

m 

1930-1 

193 

1,77 

lli 

1931-2 

92 

fiii 

2.7 

1932-3 

(»i 

40 

r 

1933-1- 

1 «Of 
!♦*•> 

103 


1934-.7 

139 

iu» 

79 

1933 - 1 ; 

179 

1.73 

111 


+ Nearest £, 


This group of twelve farms on the whole have throughout 
the period been able to show farm income and labour income, 
but the amounts have varied considerably from year to year; 
they reflect the general trend of prices of agricultural products. 
In the year 1929-30 the average farmer’s earnings amounted to 
nearly 82s. per week and allowing 6 per cent, on capital invested 
his earnings as an operative manager were about 64s. per week. 
By 1931-2 the farmer’s total earnings had dropped to about 29s. 
per week and managerial earnings to 11s. per week. Conditions 
were still worse in 1932-3, with farmer’s total earnings at some¬ 
thing like 18s. per week and practically no labour income. Some 
recovery was made in 1933-4 and conditions improved up to 
1935-6 when in that year the total earnings of the farmer stood 
at nearly 74s. per week and his earnings as an operative manager 
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at 55s. per week. The financial position of the farmer as revealed 
by the average returns for this group of farms was therefore 
approaching that which existed in 1929-80. 

Total Croup of Accounted Farms. 

We may now consider the result of all the farms for which, 
records have been obtained. The variations in number and aver*- 
age size of the farm from year to year are as follows :— 

A retayr 


1 car 

Farina. 

Size ' 


No. 

A err a, 

1929*00 

4 *2 

14o 

isoo l 

.11 

146 

i sol -2 

M 

u:> 

1so2-o 

(is 

152 


62 

16<> 

ii*;iir> 

65 

14s 

1905-6 

(>s 

16<> 


Financial Results (All Types). 

Keceipts, expenses and valuation differences for all farms* 
are herewith stated. 

Per Farm. 






Yakut taw 

Farm 

) . 

Recapt*. 

F,mcn»c$. 

Surphr* 

Dips 

rcnc<. 

Income 


1 

4 

£ 


4 

£ 

1s29-oo 

7*»o 

609 

112 

+ 

;;s 

Iftl 

1 

:u» 

629 

127 

-f* 

21 

It* 

is;i 1-2 

714 

(it 5 

6*9 

— 

27 

42 

1902.0 

. . 667 

(it:> 

52 

— 

4(7 

6 

isoo-t 

<66 

6*2 

S4 

+ 

16 

100 

isoi-5 

1,05s 

925 

in:? 

+ 

00 

166 

is;;.*, (> 

1.125 

1 <K»2 

12;; 


lot 

227 



Per 100 Acre*. 




1 929-00 

;>17 

11(7 

101 

+■ 

25 

126 

isoo-i 

501 

401 

70 

-h 

01 

101 

1901-2 

If >2 

414 

4H 

— 

IS 

29 

1902-0 

440 

401) 

04 

— 

On 

4 

1 900-4 

4$0 

427 

50 

4* 

10 

60 

is;; 4 0 

715 

625 

IK) 

+ 

22 

113 

1905-6 

701 

621 

77 

+ 

52 

129 


The actual cash position as revealed by the returns for this 
group show on the whole lower cash balance than for the small 
group of twelve farms which cover the same period. 

When again the farm income is considered, this group shows 
lower returns but the position per farm is better in 1984-5 and 
1985-6 than for the smaller group. When, however, the groups 
are compared on a per 100 acres basis the smaller group shows* 
a better farm income over the whole period. 
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Per Farm. 


Tear. 

(! ro §$ Incmne . 

Farm Income . 

Ixtbuur Inoo 


£ 

£ 

£ 

1929-30 .... 

234 

181 

124 

1930-1 ... 

192 

148 

87 

1931-2 ... 

88 

42 

— 24 

1932-3 .... 

46 

6 

— 55 

1933-4 .... 

141 

100 

38 

1934-5 .... 

203 

166 

91 

J983-6 

251 

207 

129 


Per 100 Acre*. 


1929-30 .... 

363 

126 

87 

1930-1 .... 

131 

101 

60 

1931-2 . . 

61 

29 

— 16 

1932-3 .... 

30 

4 

- V 

1983-4 .... 

88 

63 

24 

19/34-3 .... 

137 

112 

62 

1935-6 .... 

156 

129 

81 


The average farmer’s earnings for this group dropped in 
-each year from nearly 70s. per week in 1929-30 to about 2s. per 
week in 1982-3 and then increased each year to nearly 80s. per 
week in 1985-G. When interest was allowed on capital at 0 per 
cent, per annum the average farmer as manager earned nearly 
48s. per week in 1929-30, and about 33s. in the next year and 
failed to earn interest on his capital in 1931-2 and 1932-3. In 
the next year his managerial earnings averaged between 1 is. and 
15s. per week, then increased in the following year to 33*. and in 
the last year (1935-0) reached nearly 50s. per week. 

The analyses of both these groups of farm accounts that for 
the whole group of unselected accounts as collected and for the 
small group of twelve farms agree in showing the very low 
financial position of farmers in 1931-2 and 1932-3 and a gradual 
recovery in 1938-4 which continued up to 1935-0. 

The price changes that have occurred during 1929-30 varied 
widely for different farm products and farm incomes would be 
largely determined by the price of the commodities the farmer 
had to sell. In the case of these farms, the chief sales are of 
livestock and livestock products but the proportion of sales of 
sheep, cattle, pigs, dairy produce, etc., varied according to the 
system of farming pursued. For that reason, the general group 
of farms is divided into type-groups which are fairly represent¬ 
ative of the main farming types in Wales. The classification of 
the type-groups is done on the basis of the knowledge of the 
farms together with examination of the sources of receipts. 
While the limitations of the results for the type-groups are fully 
recognised, they do nevertheless provide some basis of com¬ 
parison as between one farm type and another and indicate the 






Financial Results of Farms in Wales . 


11 


relative financial position of different groups of farms over a 
series of years. Classification by type of farms is as follows:— 

Cattle and Sheep (Poor Land). 

Cattle and Sheep (Better Land). 

Mixed Farms. 

Cattle and Milk. 

In the case of the Cattle and Sheep (Poor Land ) farms, the 
group incomes tend to be low over the whole period for they 
have been seriously affected by the drop in prices for store sheep, 
store cattle and butter which started in 1931, and while market 
conditions were decidedly better in 1985-6 prices were still below 
those obtained during 1929-80. The years 1981-2 and 1932-8 
showed very poor returns and no farm income was obtained. 
Even with some improvement in prices this group only showed a 
farm income of £102 and a labour income of £34 per farm in 
1985-6 which was about one-half the farm income and about 
one-quarter the labour income obtained in 1929-30. 

The Cattle and Sheep (Better Land) group have also shown 
small incomes during the seven years and particularly during 
the period 1931 to 1985. There was no farm income during the 
years 1981 to 1935. Owing to the greater reliance on cattle and 
the continued low price of cattle, this group has suffered 
depression longer than the other type-groups. Returns for this 
group were decidedly better in 1935-6 with a farm income of 
£186 and a labour income of £98 per farm, and returns were 
even better than those obtained in 1929-30. 

The Mixed Farms group show that incomes declined in 1981-2 
and the group failed to show a farm income in the next year and 
only a farm income of £6 per farm in 1988-4. Conditions improved 
considerably in 1934-5 when a farm income of £225 and a labour 
income of £155 was obtained. In 1935-6 this group dropped in 
farm income to £137 and in labour income to £64 per farm. The 
low prices ruling for pigs and the decline in the prices of poultry, 
eggs and butter seriously affected the incomes for this group from 
1931 to 1933. 

With the exception of 1932-3 the Cattle and Milk farms as 
a whole obtained real incomes in all years, and while incomes 
decreased from 1929-30 to 1982-8, recovery was made in 1933-4 
and continued up to 1985-6. The financial returns, however, in 
that year were not quite as satisfactory as those obtained in 
1929-80 when the farm income averaged £297 and the labour 
income £286 as against £279 and £200 per farm in 1935-6. 
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TABLE I. 

Gross Income, Farm Income and Labour Income. 
(Per Farm and per 100 Acres). 

Cattle and Sheep (Poor Land). 






Per Farm. 

Per 100 Acres, 


Number 
















Year 

of 

A retaf/f 

Gross 

Farm 

Labour 

Gross 

Farm 

Labour 


Fa/ms. 

Size. 

Income. 

Income. 

Income. 

Income. 

Income. 

Income. 



A ere*. 

£ 

£ 

£ 

£ 

£ 

£ 

19-9 30 . . 

i r» 

234 

259 

187 

127 

110 

80 

54 

1950- J . 

in 

*240 

201 

137 

67 

82 

50 

27 

193! - 2 . 

JO 

260 

00 

11 * 

84* 

23 

4* 

32* 

nv? 2 - 3 . ... 

I 17 

299 

O 

53* 

110* 

l 

18* 

37* 

1933- 4. 

Hi 

004 

132 

81 

26 

44 

27 

9 

um- 5. 

12 

204 

127 

75 

21 

51 

32 

9 

1935- 6. 

J1 

285 

170 

102 

j 34 

00 

30 

1 l - 

Average (7 years) 


207 

142 

70 

: 

7 

49 

20 

3 

1_ 


Cattle and Sheep (Better Land). 




Acres. 

£ 

1 . 

i 

£ 

£ 

£ 

1929-30 . 

0 

U 1 

210 

160 

93 | 

165 

122 

71 

19 10 - 1 . . .. 

17 

117 

211 

107 

112 ! 

(91 

152 

101 

1931-2 

JO 

119 

10 

24* 

86 * i 

13 

20 * 

72* 

1932- 3. 

15 

109 

33 

0 

45* , 

30 

5 

4T* 

19V'- 4 . 

12 

110 

38 1 

0 

51* j 

32 

O 

45* 

1934- 5 . 

17 

157 

J04 1 

09 

7* 1 

07 

44 

4* 

J 935- 0 

13 

213 

247 

180 

98 

110 

87 

46 

Average (7 years )j 


136 

J15 

74 

10 

85 

54 

7 


Mixed Farms. 




Acres. 

£ 

£ 

£ 

£ 

£ 

£ 

J929-30 . 

10 

79 

105 

55 

12 

134 

70 

10 

1930- 1. 

9 

8t 

110 

79 

20 

135 

97 

25 

1931- 2. 

14 

78 

84 

28 

29* 

109 

30 

37* 

J 932- 3. 

12 

84 

13 

42* 

102* 

15 

50* 

122* 

19.1.1- 4. 

1 l 

78 

70 

6 

48* 

90 

8* 

03* 

1934- 5. 

10 

81 

276 

225 

155 

342 

280 

193 

1935" 0 ... 

12 

102 

159 

J 37 

04 

150 

134 

6*1 

As**rae;e(7 years) 


83 

113 

00 

0 

135 

79 

7 


Cattle and Milk Farms. 




Acres. 

£ 

£ 

£ 

£ 

£ 

£ 

1929-30 . 

11 

85 

320 

297 

236 

385 

351 

280 

1930- 1. 

10 

114 

220 

192 

136 

193 

168 

120 

1931-2. 

18 

119 

119 

167 

97 

159 

140 

82 

1932- 3. 

24 

107 

102 

73 

<•/ 

95 

68 


1933- 4. 

23 

125 

235 

211 

134 

189 

169 

107 

1934- 5. 

20 

128 

274 

249 

171 

214 

195 

134 

J 935- 0. 

32 

118 

314 

279 

200 

260 

236 

169 

Average (7 years) 

! 


115 

238 

210 

137 

206 

182 

119 


* Minus quantities. 


Over a seven year period the average incomes earned were as 
follows :—The Cattle and Sheep ( Poor Land ) group showed a 
gross incom of £132, a farm income of £70 and a labour income 
of £7 per farm, the Cattle and Sheep ( Better Land ) group showed 
a gross income of £115, a farm income of £74 and a labour income 
of £10 per farm, the Mixed Farms group showed a gross income 
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of £113, a farm income of £00 and a labour income of £0 per 
farm, and the Cattle and Milk farms showed a gross income of 
£238, a farm income of £210 and a labour income of £137 per 
farm. In the cases of both Cattle and Sheep groups (Vonr Land 
and Better Land) and the Mixed Farms , the average farmer was 
earning less than a farm labourer paid at minimum Wages Board 
rates but on the Cattle and Milk farms the average farmer's earn¬ 
ing was slightly over £!• per week. 

Change* in Receipts and Expenditure. 

The causes of these changes in the farmer’s financial position 
which have been described cannot he reasonably attributed to 
the farming circumstances of a particular year but rather to the 
difficulty which farmers have experienced in keeping their organ¬ 
isation adjusted to rapidly changing levels of prices and costs. 
The nature of farming is such that farming methods or systems 
cannot be immediately changed to meet changes in market 
demand. The price changes that have occurred base varied 
widely for different commodities and demand for products did 
not all show the same changes. While farmers’ incomes are 
influenced by changes in unit prices they arc also influenced by 
the type and quantity of the produce which they sell, but for a 
group of farms which show practically no change in acreage, in 
the cropping, or any appreciable change in the stocking it is 
possible to have a fairly accurate indication of the actual changes 
in prices and of changes in receipts and expenditure. For the 
group of twelve farms, changes in land utilisation haw been 
negligible and the actual changes in the number and classes of 
livestock have not been very great. Practically the only changes 
in stocking likely to affect the sales were the slight decline in 
the number of pigs and sheep other than ewes and some increases 
in the poultry flocks 

Table II shows each item of yearly receipts for the group of 
twelve farms as a percentage for the item in 1020-30. 

For the period under review there was a depression in prices 
of all classes of cattle and especially in the store cattle trade. For 
the group of twelve farms, the figures indicate that for about the 
same number of cattle produced and sold for £100 in 1020-31 
only about £75 was received in 1935-0. Butter prices fell very 
rapidly and receipts for these farms in 1034-5 and 1035-0 were 
about 04 per cent, below those of 1020-30, but in these two years 
there was some change over from the sale of butter to sale of 
milk, and this influenced receipts to some extent. Receipts by 



14 


The Welsh Journal of Agriculture . 


milk fell in 1980-1, then continued fairly steadily in the next 
three years and increased in the last two years. Yields of sales 
of sheep fell heavily from 1980-1 and in 1988-4 were only about 
70 per cent, of those in 1929-80 and while some improve¬ 
ment was made in the next two years, receipts were about 
28 per cent, below those of 1929-80. Receipts from pigs showed 
a reduction of 45 per cent, in 1980-1 and 59 per cent, in the next 

TABLE IL 

Percentage Increase or Decrease in Receipts. 

(Group of Twelve Farms). 

(Base 1929-30 » 100). 


Tear. 

1930-1 

1931-:! 

1932-3 

1933-4 

1934-5 

J 935-6 

cut tic . 

J0l.lt 

98.2 

71.1 

75. J 

84.5 


Butt< r . 

81 .0 

71.5 

54.7 

40.7 

36.5 

36. t 

Milk . . 

96 6 

81 .6 

80.8 

81 .4 

98.7 

1 13.9 

(. 

77.6 

66.9 

43.7 

46.0 

37.4 

15.6 

Cream . 

— 


100.0 

1 15.8 

53.6 

31.6 

Total Dairy Produce* . 

92.5 

79.0 

79.5 

77 2 

85 1 

95.3 

Sheep ami Wool ... . 

101 .2 

! 88.6 

71.6 

69.8 

7J J 

76 K 

Pigs. 

54.7 

! 41 .0 

40.9 

58 8 

52.6 

63.3 

Poultry and Kggs. 

114.8 

127.4 

114.1 1 

122.7 

111 .8 

112.2 

Horst’s. 

91.5 

08.8 

79.5 

145.1 

122.2 

108.6 



Total Livestock and Livestock 

Products ...j 

91.6 

81.7 

71 6 

i 

13 °. 

80.1 

83 1 

i 

Crops. 

93. 4 

88.3 

94.4 

| 90.8 

i <16.5 

94.7 

Smidi tes . . 

101.7 

121.5 


289.3 

! 248.2 

331 .6 

Total Receipts. 

91 .8 

82.3 

i 

73.5 

79.6 

; 82.1 

85.9 


year, then continued very much the same in the following year 
and increased to some extent in the next three years, and sales 
in 1985-6* were about 87 per cent, below those in 1929-80. 
Although there was a decrease in prices, the sales of poultry and 
eggs on the whole increased as flocks became larger up to 1938-4 
and then declined the next two years. Receipts by livestock and 
their products in the year of heavy depression were 28 per cent, 
below those of 1929-80 and in 1985-0 they still remained 17 per 
cent, below the standard figure. When they reached the lowest 
point in 1982-8 total receipts were about 26 per cent, below 
standard but showed improvement up to 1985-6 when in that year 
they were 14 per cent, below the standard adopted. 

There has been an attempt to meet falling prices by reducing 
expenditure. Rents showed very little change. The slight 
increases or reductions that did occur were due tefthe adding or 
releasing of small areas of land. In some cases during the period 
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1934 to 1986 small concessions in rent were made by landlord* 
to lighten the burdens of their tenants. Expenditure on hired 
labour, with the exception of 1983*4, declined each year and the 
reduction amounted to nearly 20 per cent, in 1985-6. Expend¬ 
iture on family labour was variable but on the whole higher; 
except in 1938-4 expenditure on total labour declined, and in- 
1985-6 was about 12 per cent, below the amount paid in 1929-80. 
There was a reduction in expenditure on feeding stuffs in the 
first four years, and while this can be attributed in part to the 
fall in prices of cakes and meals there was definitely a reduction 

TABLEL III. 

Percentage Increase er Decrease in Expenses and Capital. 

(Group of Twelve Farms). 

Base 1929-30 » 100). 


Year 

j 1030-1 

1931-2 

1932-3 

1933-4 

1934-5 

19.15 6 

Kent . 

t 

J 101.4 

100.7 

102 r. 

: 102.1 

99 . 5 

98.7 

li.lt < l S . 

,|. .90.4 

81 . t 

69.0 

' 58 4 

57.1 

49.5 

Whirrs (inr* v0. 

j 95.7 

95. r* 

88.7 

; 91 0 

83.0 

80.7 

(ftiittih) . 

.1 126.2 

111.8 

120.8 

1 ’.4 7 

101.4 

115 4 

"total Uitxiur. 

, 101.9 

99.4 

95 3 

! JOL.b 

86.8 

87.8 

I 4 miinjiHt lifts .. . . 

! 

j 82 9 

84.1 

79. n 

85.0 

92 2 

86.0 

Manurot . 

I07.it 

74.7 

45.3 

54.1 

60.9 

87.0 

hmls . 

! 192 (» 

187.4 

117.9 

113.3 

87.2 

151.2 

11 IttKffMilS ... . 

63.1 

Ul .7 

158.8 

l ift 0 

74.9 

47.5 

Sumirii’M . 

|.74.3 

72.9 

54.5 

■ 05 0 ! 

87.8 

119.6 

Homs twoutW . 

1 tor.u 

146.8 

I 

120.1 

j 151.2 

219.7 

193 6 

Cattlr iKmtjht. 

; tte.s 

54.4 

! 39 5 

' 60 4 

79.8 

69.3 

Shooj > hough' . 

j 105.5 

67.4 

46.3 

1 39 6 1 

04.1 

74.0 

TMjffc bought .. . 

91 .8 

79.6 

, JV 

, 162.1 

134.4 

62.0 

Poultry Atwf Ltffrs tor Hatching 

| OtlS 2 j 

t 238.7 

028 7 

467.5 

853.9 

317.0 

Total hiv» stork ImiitflU . 

! 82 

67 . 3 

49 8 

64.0 

88.7 

78.6 

Total f'.Nprnsrs. 

j 91 .« 

87 0 

1 

77.8 | 

84.9 

88.7 

87.7 

Tot.it * 0 00 ij . 

'.i 

; t04 .0 

103 0 

92 0 

97 8 

~ - i 

94 0 ' 

98 0 


in the quantities bought during the years 1931 to 1983. In the 
last three years purchases of feedingstuffs were fairly well main¬ 
tained. While the drop in prices of fertilisers is to some extent 
responsible for the decrease in the expenditure on manures it is 
fairly clear that in some years less fertilisers were used. The fact 
that expenses incurred in 1982-3 were about 55 per cent, and in 
1983-4 about 46 per cent, below those in 1929-80 clearly show that 
an attempt was made to curtail expenditure in that direction. 
Expenditures on seeds are variable. They increased considerably 
in the first two years, then dropped and were in 1984*5 about 
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18 per cent, below those in 1929-80. They increased again in 
1935-0 ami were 51 per cent, above expenses incurred in 1929-80. 
Purchases of implements and repairs, which is a small item, 
increased during the years 1931 to 1934. Other years showed 
reductions. Total livestock purchases show reduction. This is 
partly accounted for in the drop in prices and partly in the 
number bought. When total expenses are considered these fell 
by nearly 9 per cent, in the first year, 13 per cent, in the second 
year, and by 22 per cent, in the third year. In the following years 
they varied between 11 and 15 per cent, below those* in 1929-30. 
The details are given in Table 3. 

Expenditure on purchase of livestock and cost of labour 
appear to be of nearly equal importance in the farm expenses and 
together account for about 50 per cent, of the farm costs in each 
year. The proportion of rent, to total expenses varied from about 


TABLE IV. 

Percentage Composition of Expenses. 
(Group of Twelve Farms). 


Yi’ai. 

! 1 929-30 

i two-1 

10*11 2 

19‘tJ-l 

| 11MV4 

193 4 *, 

! 193 V0 

Kent. 

j n tu 

10.5% 

17.21 

J9.o:» 

! .17 94 

10,71 

;v 

Kates. 

! i.:.i 

1.50 

1.42 

J .24 

j 1 .04 

0.97 

1 O.S* 

Wages (Family) . 

' HE 21 

20.12 

21 .Oil 

21 .9 5 

1 2!.00 

17 i«» 

j 7 i-7 

Wages (Hired). 

| 1,98 

0.88 

o.:>7 

7.74 

7 ill 

5 <‘9 

0 ’*.* 

Total Labour.. 

J 24.1 9 

27 00 

27.00 

29.00 

28.97 

2 ‘Hi 

i 4.22 

Feeding Mulls .. 

' 19.38 

17.00 

18 74 

19.09 

19 55 

20 1 1 

i 19 01 

Manures. 

* 3. JO 

3. 00 

2.07 

1 .81 

I 98 

-j i),- 

i 11 

Seeds . 

i l i :> 

2.41 

2.47 

1 .74 

1 53 

1 1. 

1 1 97 

Implement*. 

I 2.04 

1 .41 

3.02 

1.15 

3.28 

1.7- 

1 10 

Sundries. 

J i *.52 

5.30 

5.40 

4,57 

5 ,M 

(.,4 t 

H 03 

Total Dim'fc EvpeiiM v 

1 72.*0 

7r.. 4*; 

78 99 

82.00 

79 *13 

_ 

72 8, 

75.00 

’Horses . 

: 21« 

2.55 

3 04 

2 

3 84 

5 >t 

4 75 

‘Oil tie. 

14 J)2 

10 18 

o 32 

7.57 

10.01 

EH 

, M <>l 

Sheep. 

<>.20 

10.04 

7.U 

5. 48 

; 4 29 

0.0 

1 7.78 

Figs. 

0 87 

0,87 

0,80 

O.02 

! 1.00 

1 _ 

' iJ.02 

Poultry. 

! o o:> 

0.33 

0.13 

O.40 

0.27 

t*. 47 ; 

I 0 18 

'total Livestock .. 

| 27.20 

24..>7 

21 .02 

17.10 

20.07 

27.17 

24 34 

Total Expenses .... 

1 *7 

, 100.00 

KM).00 

HH). 00 

100.00 

100,00 

100.00 

jJPO 00 


j £ s d 

£ s d 

£ s. d. 

£ H. <1 

£ s. d 

£ !* (1 i 

r sTe 

’lotal K\puises (Per 

> 







Farm). 

,;>is hi s 

472 8 7 

441) 1811 

409 12 3 

442 15 5 

49>“ 8 

1490 9 0 

Total Expenses (Per KM) 

, 






Acres).. .. 

,451 o i 

411 It) 7 

392 7 4 

350 17 2 

382 15 4 

400 8 5 

.395 10 2 


15 to 19 per cent, and cost of feedingstuffs varied between 18 to 
nearly 22 per cent. Total expenses averaged between one year 
and another from about 61s. to 90s. per acre. 

The relative importance of receipts from sales of various pro¬ 
ducts do provide some indication of the relative importance of 
the different farm products in the financial position of these 
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farms. These proportions will of necessity change with prices and 
with the quantities produced. 

The figures set out in Table V show very clearly the import¬ 
ance of cattle, dairy products and sheep in the financial condition 
of these farms. Cattle and dairy products together represent 
about 50 per cent, of farm receipts. Sales of cattle consist mainly 
of store or milking and breeding stock with a very small propor¬ 
tion of fat stock, and sales of dairy produce consist mainly of 


TABLE V. 

Percentage Composition of Receipts. 
(Group of Twelve Farms). 


Year. 

1920-30 

J 930-1 

j 3931-2 1 1932-1 

1933-4 

1934-5 

1935-0 








(attic. 

23.99 

20 48 

i 28 05 j 23 21 

22 04 

21.71 

' .1.11 

Butler . 

7.79 

0.88 

<>.r; ; ;> so 

3.99 

3.47 

! 31 

Milk. 

22.47 

21.05 

22 30 , 24 09 

22.98 

27.02 

, 29 81 

Cheese . 

0.15 

0 .13 

0 13 ; 0 09 

0 09 

0.07 

it 03 

Cream. 

— 

— 

- i 9.90 

2 40 

1.00 

It 02 

Total Dairy J*ro- 



1 



~ 

(luce. 

30 41 

30.00 

29.20 1 32 88 

29.52 

31 0> 

. 1, N) 

Sheep ami Wool.. 

IS.87 

20.79 

i 

20 31 j 18 30 

30.50 

JO. 33 

10.88 

Pitts . 

14 .07 

8 .75 

7.31 ! 8 10 

30.85 

9.41 

10 82 

Poultry and Eggs 

4.4;> 

r,r 

0,89 j h 91 

0.80 

0 00 

,> 82 

Horses. 

3.81 

f. 79 

3.19 i 111 

j 

0.94 

5 07 

4 82 

Total Livestock 



i 




and Livestock 







Products . . | 

; 90.2 i 

90.04 

95,5 j 91.03 

9.3.37 

93 81 

9 5 27 

Crops . 

'T*“ 

2 91 

i 09 ! 3 70 

3.29 

3 38 

1 18 

Sundries. 

0.92 

1.02 

3.30 j 2 07 

3 34 

2 . 78 


Total Receipts 

100.00 

100.00 j 

i i 

OKI 00 j JOO.OO j 

300.00 

100.00 

100 00 


£ s d 

£ s. d | 

1 s d « t «! f 

£ s. d. J 

£ s d 

> - d. 

Total Receipts 


1 

1 




(Her Farm) ,,,i 

fifCi i;> at 

127 10 10 502 11 Mr >11 17 7!.' 

>18 10 9< 

>09 2 2 

042 .1 0 

Total Receipts 



1 




(Per 100 Aries). ; 

396 5 9 i 

>47 4 10 490 12 0 4.it< 0 ]!474 1* 1,, 

I'll 

1S9 11 0 

5J * 19 5 


PKOMVK 

roNsntri) (alrradv uu hided in 

Receipt v) 



Per Farm .. . j 

15 0 li 

35 31 0j 

42 JO 4 9 10 2 

39 15 0, 

30 2 9 

* t. J t 8 

Per 100 Acres ... 

39 2 8 

31 0 6 

37 0 9 3, 10 10' 

14 7 A 

29 0 1J 

29 5 9 


milk. Sheep and wool again are fairly important and average 
from about over one-fourth to one-sixth of total sales. Other 
items of livestock sales are of less importance. The depressed 
state of the cattle and sheep market and especially of the store 
stock trade has influenced the returns for these farms eomider- 
ably. Prices of store cattle continued to fall up to the beginning 
of 1085, but some recovery was made during 1935-0. Store sheep 
have recovered from the low prices of 1932-3, and in 1985-0 were 
slightly above pre-war prices. Wool prices have been low. but 
there has been general improvement since 1931-2, when they stood 
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at less than one-hall of pre-war prices* All grades of pigs have 
recovered to some extent from the low prices of 1002*8 up to 
1984-5, but prices of porkers and stores showed a downward 
trend in the next year. Prices of poultry and eggs continued to 
fall up to 1984-5, but there was some improvement in egg prices 

TABLE VI. 

Percentage Increase or Decrease in Receipt*. 

(AH Farm*). 

(Base 1929-30 - 100). 

(Per 100 Acre*). 


Year. 

10 1 

1931-2 

1032-3 

J 

1964-5 

j985-0 

Cattlr . 

108 5 

107.4 

81.2 

76.9 

119.8 

118.2 

Daily Produce. 

62. s 

74.4 

88.6 

96.9 

122.6 

129.4 

Sheep uiu\ Wool. 


87.9 ; 

64.4 

76.6 

105..'5 ! 

JiO.2 

Diys . 

10 ' 

62.7 

57.9 

81 .9 

189.1 

181.8 

Poultry and Eggs. 

is* 

J05.3 

161 .4 

186.4 

247.8 

28*3.1 

Her* s. 

95. i 

94 2 

59. 3 

98.1 

128.7 

126,7 

Total Livestock and Livestock Pro¬ 
ducts . 

91 « 

88.3 

79.0 

87.3 

126.5 

127.4 

Crops and Sundries. 

77 ‘1 

112.1 

; 92.8 

89.6 

195.2 

189.7 

.otal Receipt h. 

91 .7 

89.9 

SO. 4 

87.6 

ISO. 1 

128 2 


TABLE VII. 

Percentage Increase or Decrease in Expenses and Capital. 
(All Farms). 

(Base 1929-30 - 100). 


Year. 

1980-1 

1931-2 

1 932-3 

1983- 1 

1934-5 

1935-0 

Kent . 

100.1 

121.1 

114.0 

108.0 

140.7 

136.8 

Hate* . 

88.8 

75.0 

80.0 

70.2 

77.1 

77.1 

Wages t Hired). 

86.7 

92.5 

90.8 

90 7 

1H.4 

116.6 

lfcngt*. (Kamilj) . 

81.1 

83.7 

70.9 

68.4 | 

06.4 

72.7 

Tot til Labour. 

84.9 

90 4 

84.0 I 

83.8 

99.5 j 

102.9 

Fci diugst u!N. 

86,2 

90 2 

104.1 

114.8 

189.4 

171.9 

Man tins. 

72 0 

60.7 

54.0 

54.6 

73.7 

75.7 

Heeds... 

100.5 

75.8 

72.7 

40.2 

05.3 

70.7 

Implement* . 

91.4 

136.2 

LSI .7 

108.8 

! 177,9 

| 104.9 

Snndrn *. ,.. 

62.8 

75.1 

79.1 

80.2 

140.0 

I 165.6 

Livvstork bought . 

180.7 

118.2 

77.7 

93.7 

| 161.2 

105.8 

Totd Expend .. 

96.0 

99.5 

90.9 

95.5 

140.0 

139.9 

Capital. 

Liv<ht<n*iv .. 

JU.l 

114,9 

99.8 

96.8 

120.4 

122.6 

Crops. 

Stor<* Implements, rtre. 

85.8 

118.7 

110.6 

104.2 

114.7 

118.1 

91.0 

108.1 

101.8 

102.4 

129.5 

121.9 

\vu. ^ k Capital. 

104.1 

113.9 

101.3 

; 

98.8 

121.7 

“'182.0“ 


in the following year. Milk prices have improved continuously 
since 1981-2. Prices of butter and cheese, particularly the 
former, have continued to fall up to 1984-5 with slight recovery 
in 1985*6. 
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Receipts from all sources lor the group averaged between 88s. 
to 119s* per acre during the period reviewed. 

Changes in Receipts , etc . (All Farms). The results of the 
larger group of unselected farms generally corroborated the 
results for the selected group of twelve farms covering the same 
period. Cattle receipts continue to fall from 1981 to 1984, and 
improved in the next two years. In dairy products, owing to the 
increasing number of dairy farms included in the group and in 
particular in the last two years, receipts by sales have increased 
gradually from 1981 to 1986. Receipts from sheep and wool fell 
to 1988 and then increased. Pigs declined until 1988 and then 
improved. Receipts from poultry and eggs increased to 1982, 
declined in the following year, then improved in the next two 
years and declined again in 1986. Total receipts dropped to 
1982-3 then improved in the last three years. 

On the expenses side the expenditure on labour fell to 1934 
and then increased in the following two years. Cost of feeding- 
stuffs increased after 1982 but drastic cuts were made both in 
fertilisers and seeds up to 1988-4, and costs increased in the 
next two years. Expenses incurred on purchases of livestock 
declined up to 1933 and then increased in the next three years. 
Total expenditure fell to 1932-3 and then increased. Rent showed 
variable conditions, but as the farms were changing little import¬ 
ance can be attached to these results. Capital declined to 1933-4 
and then increased. 

The details are set out in Tables VI and VII. 


Summary. 

t bi the whole, agricultural produce as indicated by the Index 
numbers, of the Ministry of Agriculture, realised better prices 
from 1932-8 up to 1985-6. The general index number for all agri¬ 
cultural produce increased gradually from 106 in 1982-3 to 117 in 
1985-6 U10 and 128 if the wheat and cattle subsidies are taken 
into account). The results for all farms discussed (the group of 
selected farms, and all the farms for which records have been 
obtained) also show that on the whole there has been a gradual 
improvement in the farmers’ financial position since 1932-8. But 
as over 90 per cent, of the receipts from these farms were derived 
from livestock and livestock products, the incomes on the farms 
would be almost entirely influenced by the prices of livestock and 
dairy products. Sheep have recovered from the low prices of 
1981, and prices of fat sheep and store sheep on an average during 
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1985-0 were fifteen and twelve points respectively above pre-war 
values. Prices of sheep continued to improve in the autumn of 
1980, but were still below those realised during 3929-80. Including 
the subsidy, fat cattle have made slightly over pre-war values, 
but these farms are more dependent on store cattle prices. While 
showing some improvement, prices of store cattle still remain low 
and this, combined with the very unsatisfactory price of butter, is 
having a very serious effect on the financial position of those 
farms where the raising of stores and the production of blitter is 
the major enterprise. While prices of all classes of pigs had made 
some recovery in 1988-4 from the low prices of 1982-8, they 
declined again in the next two years. Prices of poultry have 
declined since 1929 89 and prices of eggs up to 1934-5, but with 
some improvement in 1985-6. Cheese and wool prices, which 
showed some recovery in 1935-0. were still below pre-war values. 
There has been an upward movement in the price of milk since 
1981-2. The index number of prices for the crop year> i Septem¬ 
ber-August) 1929-30 to 1935-0 is given in the Appendix. 

While these farms may not be fully represent at i\ e of farm¬ 
ing conditions in Wales, they do at any rate provide some 
evidence of the financial position for a fairly “ normal " group 
of farms which are managed at normal standards in their areas 
and the land used for general or customary purposes. The results 
indicate some improvements in the financial condition, but full 
recovery to the conditions obtaining in 1929-30 requires a 
genera] impro\ r ement in the prices of livestock and livestock 
products. The indications are that the price of some farm pro¬ 
ducts which constitute the major part of the receipts or these 
farms are improving, but they are still much below the prices 
realised during 1929-30, and while farm expenses remain at present 
levels, one cannot hope for any great improvement in the 
financial conditions on these farms during 1980-7. 
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APPENDIX. 

index Number for Crop Year#,* 
Bate 1911-13 - 100. 


Craps Year (September t<» August). 


VwnmmVt*}. j 

1929-so 

19:10-1 | 

1921-2 

19*12-2 

1922-4 

1924-5 

1925-0 

Oneral Agricultural pro¬ 
duce ... 

1 29 

i 

i 

125 

114 

10ft 

IIS 

115 

117 

(Urinal Agricultural Pro- 
tlueu iiwd Subsidies . 

— 

- 

— 

no 

117 

121 

122 

W beat . . . .. 

lift 

79 

79 

71 

(V{ 

05 

82 

Wheal Hue Subsidy) . .. 

— 


- - 

ISO 

12.'* 

120 

122 

Jiailiy . 

10 

KM) 

lot 
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MILK SELLING AND CATTLE RAISING 
IN WALES. 

By E. Ll. Harry, M.Sc., 

I 'hi varsity Collide, Aberystwyth. 


introduction. 

The continued growth of interest of Welsh cattle producers 
in the milk market is causing serious concern in connection with 
the immediate and the more distant future of the cattle raising 
industry in the Principality. No exact measure of this interest 
was available until the inauguration of the Milk Marketing 
Scheme in 1983, although it was known to be considerable. 
According to statistics provided by the Milk Marketing Board 
the approximate number of gallons of milk sold under wholesale 
contracts in W r ales in the years 1933-4 and 1934 5 and 
1935-0 was 38,407,000; 52,017,000; and 55,380,000 in the 
respective years (<•<., North Wales and South Wales regions 
taken together and Monmouthshire is not included in either 
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region). These figures show an increase of 44 per cent, m the 
quantity sold by wholesale from the first to the third year. Sales 
by producer-retailers are not included in this figure, and in the 
year 1983-4 these amounted to 14.1 per cent, of total sales in 
Wales. If it is assumed that the quantity of milk sold by 
producer-retailers has remained fairly stationary during this 
period it may be said that the total increase is about 37-38 per 
cent, which, by common acceptance, is regarded as an enormous 
increase in sales of milk over a period of three years. The 
increase in the volume of milk sold is largely due to the move¬ 
ment towards a secure market and away from markets offering 
little but continued disappointment with prices realised. Long 
established producers of milk for sale increased the size of herds 
and generally intensified methods leading to greater production. 
New producers of milk for sale also made their appearance; some 
of these had a strong background of experience in dairy farming 
in so far as they had been substantial producers of butter and 
cheese, particularly the former; others took to producing milk 
for sale without a background of experience in the serious pro¬ 
duction of cheese or butter for sale, and the change was a direct 
one from cattle raising to milk selling. Where well established 
producers of milk concentrated on increasing sales no fund¬ 
amentally new problem was raised for the cattle industry. But 
with the conversion of butter and cheese making farms and 
cattle raising farms, to the production of milk for sale quite new 
problems were raised in Welsh agriculture and no background of 
collected experience existed to assist in judging whether or not 
this change was and is wise. 

But enough is known of the relationships of the industry of 
store cattle raising and the enterprises associated with it to 
realise that the change to milk production must have c aused 
important and deep reactions both within the farms making the 
changes and in farms and markets outside of them. The questions 
raised now are important. Can farms rear calves and sell milk? 
If they cannot what is going to happen to the supply of heifers 
for dairy herds and to the supply of heifers and steers for pro¬ 
ducing prime beef? Moreover, what is eventually going to 
happen to the milk market if these new producers are to continue 
coming in to produce milk for sale ? Examination of the way in 
which the milk market absorbed increased supplies in Wales 
shows that the proportion of the milk sold under wholesale 
contracts under the Milk Marketing Scheme put to manufacturing 
uses increased substantially during the last three years. In 



Milk Selling and Cattle Raising . 23 

1933-4 about 67 per cent, of this milk went to the liquid market 
and about 38 per cent, to the manufacturing market. In 1935-6 
slightly over 50 per cent, of the milk entered the liquid 
market and slightly under 50 per cent, was manufactured into 
milk products. During this period the quantity manufactured 
more than doubled. It is quite clear, therefore, that much of the 
milk sold was put to almost the same use as it was on farms, the 
only difference being that the resulting product was made in 
factories and the usual by-products of butter-making and cheese¬ 
making were not available for feeding livestock on farms as was 
formerly the case. The net effect of pooling of receipts from 
milk has been to make producers selling to the liquid market 
help those selling to the manufacturing market, and the sellers 
to the liquid market feel aggrieved because they have to help in 
this way. But those who sell to the manufacturing market tend 
to look upon the pooling system as something which gives them 
the share they deserve of the milk market as a whole and there¬ 
fore they tend to exploit it regardless of the consequences to 
themselves or others. This is a dangerous attitude and a menace 
to the cattle raising industry of Wales. At the same time the 
evolution of a clear cut policy of guidance concerning the pos¬ 
sibility of selling milk alongside cattle raising is likely to provide 
the key to improvement of cattle stocks as well as providing 
means for helping distant producers of milk to participate in a 
relatively good market. If recent recommendations in connection 
with manufacturng milk are adopted it seems that the burden 
of the low price of this milk would be removed from the shoulders 
of producers for the liquid market and would be met out of State 
funds. (1). In the event of this occurring producers of milk for 
the liquid and the manufacturing market would secure greater 
identity of interests and less harm would result to liquid pro¬ 
ducers from sale of milk in distant manufacturing areas. 

Cattle Supplies. 

Some of the broad features of the cattle industry of Wales 
may be displayed by means of the annual official statistics of 
cattle on farms. (See Appendix A). During the present decade 
total numbers of cattle have declined from the highest point in 
1932, yet numbers in the dairy and breeding herd stand at a 
higher level than ever and are estimated at over 400,000 head 
in 1936. (See Appendix B). This large potential capacity for 
further breeding is in itself a good thing, especially if the pro¬ 
ductivity of the land in Wales shows some improvement, and 
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recent research results indicate that this should be possible (2). 
Compared with 1930 total numbers of cattle increased by 9 per 
cent, in 1932 and remained at that level in 1938; since then a 
fall has occurred, but in 1930 numbers were still 7 per cent, above 
the level of 1930, During this period absolute numbers of all 
cattle (except bulls) increased. Bulls showed some decline in 
numbers mainly due to the operation of the Livestock Improve* 
ment (Licensing of Bulls) Act, 1981. 


TABLE I. 

Classes of Cattle (per 1,000 Total Cattle). 
Wales and Monmouthshire. 
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Table I shows the number of cattle by classes per 1,000 head 
of total cattle. This shows that the dairy herd was relatively as 
important in 1930 as it was in 1930, and numbers of cows in 
milk were relatively higher at that time than they have been 
since. Taking the dairy herd as the sum of the numbers of cows 
in milk and cows in calf relative decline in numbers occurred in 
3932 and since then the opposite became manifest until the 
highest figure for the present decade was attained in 1935. Heifers 
in calf also showed relative decline in numbers during the middle 
three \ears of the present decade, but a sharp increase occurred 
in 1935 During the same period bulls declined by about two 
per 3.000 in total cattle. Two year old catlle were as important 
in 1930 as in 1930, and the period 1931-4 showed a continued 
increase in proportions per 1,000 total cattle. Exactly the same 
tendency characterised numbers of yearling cattle, and the class 
under one year old showed increases in relative numbers from 
1030 to 1931, a continuous decline from 1981 to 1985, but a sharp 
recovery in 1936. 
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If it is assumed, as in Table II, that cows in milk and in 
calf constitute the cattle already in the dairy herds of Wales, then 
the relationship of numbers of all other classes to dairy herds 
kept is more clearly established. Heifers in calf were fairly high 


TABLE II. 

Classes of Cattle (per 1 ( 000 cows in milk/or in calf). 
Wales and Monmouthshire. 
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per 1,000 cows in the herd in the years 19.30 and 1931, and on the 
who!' much lower in the next three years, but numbers recovered 
sharply ni 1935 and continued almost at that level in 193G. 
Measured in the same way the number of bulls showed a tendency 
to relati\e decline from the beginning of the present decade and 
the heaviest decline occurred in 1935. Though relative numbers of 
cattle «\er two years old decreased in the second year of the 
present decade the general tendency was for them to increase in 
number-v in relation to the dairy herd to 1934 but since then 
continuous and substantial declines have occurred. 

From 1931 onwards there seems to have been some loss of 
confidence in the milk market and consequently less use of heifers 
for breeding. Then as the numbers of young cattle reared were 
tending to increase, a somewhat higher proportion and total were 
directed to the beef store market. As this market weakened in 
1933 and 1934 there was difficulty in selling. Some farmers who 
could afford it, or who hoped for better times, held cattle on 
farms longer than usual, hence some accumulation on farms. The 
effect of the lower transfer of heifers and of any tendency to hold 
up stores on farms was liquidated in the autumn of 1984 and 
the spring of 1935 and the relations between the heifers for the 
cow market and stores for the beef market became more normal 
in 1985 when the number of heifers increased. 

Numbers of cattle one year and under two years old 
measured in the same way increased to 1938 and then declined 
and the class under one year old increased up to 1981 and then 
declined continuously to 1985 and increased again in 1986. The 
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number of cattle under one year old is always much lower than 
the combined total of the cows in milk and in calf* But the 
figures seem to be closely related. Even so it is not possible to 
estimate the number of calves slaughtered with any degree of 
accuracy. There are three variables concerned—birth rate, death 
rate and slaughter rate. All these can vary enormously but it 
can be said that fewer calves survived per 100 cows in milk and 
in calf in the years 1930-81 to 1984-5 than at any other tirhe in 
the present decade. And, in this respect it is probable that the 
combined effect of the factors concerned exercised their maximum 
influence in the year 1984-5. The tendency to increase in the 
number of two-year old stores in 1938 and 1934 owing to the 
difficulty of satisfactory marketing tended to discourage rearing 
of yearlings at this time. 

Table III indicates the number of calves per 100 cows in milk 
and in calf since 1930, assuming that the calves appearing in the 
class under one year old are born from the same number c f cows 
as is recorded in the same year. Despite the fact that there is a 


TABLE III. 

Relationship of Numbers of Cows to Numbers of Cattle reared aged under 

one year. 
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little error in this assumption it is of small account when the 
same process is repeated for each succeeding year. The relation¬ 
ship established is a close one and it shows that the number of 
calves reared per 100 cows in milk and in calf rose in 1931 then 
declined continuously to 1985 and increased again in 1930. The 
practical result has been that calves per 100 cows increased by 
four in the last year but they were still six below the highest 
number of the present decade. 
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The cattle recorded as under one year shift to the class one 
year and under two years old by the following year and examina¬ 
tion of Table IV shows the number per 100 cows in milk and in 
calf that shifted. It appears from the Table that few of the 
cattle recorded as calves in one year fail to get to the class 
immediately above in the following year and the greatest differ¬ 
ence between the comparative figures in any two years is three, 
which occurred when the “ under one year old^” of 1931 became 
the ** one and under two year olds 99 of 1932. Imports of store 
cattle help to increase the numbers recorded in this class but it is 
assumed that this influence is constant during the period 1930 to 
1936. And even if imports account for a number of cattle in 
this class it seems certain that their influence is small because 
the relationship between the number of calves in one year and 


TABLE IV. 

Relationship of Numbers of Dairy Cows to Numbers of Cattle reared aged 
one year but under two years old. 

Wales and Monmouthshire. 
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yearlings i:i the next year is so remarkably close. So it would 
appear that there is relatively little disappearance of cattle 
recorded as under one year before they reach the class one year 
and under two years. 

Increases or decreases of relative numbers of cattle under two 
years old have occurred quite regularly during the period in 
response to increases or decreases in relative numbers of cattle 
under one in the previous year (Table IV.) It may be said then 
that numbers of cattle in the class one and under two yeai^s will 
increase in 1937 if these normal relationships still hold. The 
number is estimated at about 195,000. 

Comparatively few of the cattle one year and under two 
years reach the class two years and over in the following year 
and the disappearance in sales as stores or fat during this period 
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in the life of cattle is heavy. Estimated disappearances alter 
deducting estimated deaths for the years stated are given below :— 


Year. 

Estimated Number 
(excluding deaths). 

1931'J 

166,000 

1932-3 

189,000 

1933-4 

189,000 

1934-5 

199,000 

1935-6 

180.000 


No firm estimate can be given for the year 1980-7. But it 
does appear that the number will be considerably lower than that 
for 1935-0 because numbers of cattle coming into the class from 
which the great bulk of the sales of store cattle are made were 
considerably lower in 1930 than in 1935, but a recovery may 
occur in numbers in 1937-8 because numbers of cattle going into 
the class from which sales are made are likely to be much greater. 
It appears therefore that supplies of home reared store cattle 
will show some increase in Wales in the autumn of 3937 and 
spring of 1938 subject, of course, to normal conditions in markets, 
external supplies and breeding policies. 

Cattle other than cows that are estimated to disappear from 
herds for reasons apart from death at any age over one year old 
are used for these purposes :— 

(1) Some are heifers used for maintenance of herds outside 
Wales. 

(2) Some are sold beyond the boundaries of Wales as stores 
either for feeding or for rearing. 

(3) Some are fattened in Wales and subsequently slaughtered 
in or outside of Wales. 

All heifers reared must come at some time from the classes 
of cattle over one year old. The relationship between cows 
already in the dairy herd and the number of heifers in calf is 
fairly constant and the latter amounted to about 11-18 per cent, 
of the former in the period 1930 to 1930. But more heifers than 
this are required to maintain herds in Wales and it is estimated 
that the extra heifers required, which are not in calf when the 
records are made, amount to about 11| per cent, of the cows in 
milk and in calf. It follows therefore that the bulk of cattle are 
sold as stores beyond Wales but a large number are fattened in 
Wales. Some indication of the numbers fattened may be gained 
from numbers of animals certified lor subsidy in Wales in 1934-5 
and 1935-6. The figures were 84,000 and 86,000 respectively. 
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The interest of the raisers of cattle in Wales are therefore centred 
mainly in store cattle production but also to an increasing extent 
in the production of fat cattle. 

The extent to which stocks of cattle on farms in Wales are 
devoted to dairy and beef purposes is shown in Table V. 

TABLE V. 


Dairy and Beef Herd# in Wale* in December, 1936. 


. 

y umbers. 

Total. 

(000) 

I Prupurtittns, 

“ 

Da try 
(000 

. _ 

Kcef 

(0(H)) 

| Dairy ! 

i 

lieef 

-—. 

Cows and Ilcifejs in Milk 

U>2 

SO 

232 

i 

! < 
65.o 1 

01.5 

C ows in C-alf 

,>7 

« 

98 

ob.o ; 

42.0 

Heifeis in ('alf 

:tt 

•->0 

:>i 

60.0 j 

07.0 

Hulls .used for Service | 

<»* 

t 

10 

60 o , 

40.0 

Bulls ami ealves reared for Service 



! « 

50.0 

50.0 

Other (Vi/f/c: 



■ 

* 


2 years and over 

! Hi 

! V2 ; 

: os 

20.6 i 

76.1 

1 to 2 .tears 

65 

99 | 

161 

Ji9.fi 

60.1 

Under 1 } ear for miring 1 

91 

joo j 

191 

i;.a j 

52.4 

Calves for Slaughter j 

j 

•j 

2 j 

l 

50.0 J 

50.0 

Total . | 

1 

12 6 

401 i 

I 

827 

i 

51.5 

48.5 


Nearly two-thirds of the cows in milk are in dairy herds 
and a little over one-third are in beef herds; 00 per cent, of the 
cows and heifers in calf are in the former type of herds and 10 per 
cent, are in the latter. This shows that the proportion of cows 
and heifers in milk or in calf which are used for beef purposes 
is appreciable. Bulls used for service arc distributed between 
the dairy and beef uses in the ratio of six to four and the numbers 
of bull calves being reared for service arc equally distributed 
between the two uses. 

Except for calves slaughtered, which are equally divided 
between dairy and beef herds, more of the classes designated 
4t other cattle ” are intended for beef than for dairy uses and 
the proportion to be so used increases with the increase in age 
of animals. 

Turnover of Cattle. 

Such are the general conditions on all Welsh farms when 
considered as one unit. 

Some information on conditions existing on farms of different 
types is provided by farm accounts. 1 The different types have 
been selected according to natural and economic conditions which 

1 Data heloiv abstracted from statement tor 19735-6 prodded b\ Mr. 
J. Pry sc Howell, M.S<\, University College, A lie-rystwv Hi. 
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exist in Wales and will he fairly well recognised by those who 
are conversant with its agriculture. Proportions of total receipts 
which are obtained by sales of cattle mark some of the differences 
as regards economic dependence on the cattle industry :— 



Croup. 

So. of Farms, 

Cattle Sales as 
per cent . of Total 

1 . 
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11 

9 


Total ami Average 

68 

22 


Differences in the character of the cattle enterprise from one 
type to another are clearly indicated by figures which show the 
relation of numbers of other cattle normally on the farms to the 
numbers of cows normally kept, and by the numbers of cattle 
of different types and ages bought and sold. 

TABLE Vi. 

Stocking of Farm* (Cattle per 100 cow* in Herd). 

1935-36. 
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It has been shown above that over the whole of Welsh farms 
the recent ratios of other cattle to cows have varied between 173 
and 161 to 100; and in 1935-6 the ratio of other cattle to cows 
was about 161. The figures above thus correspond fairly closely 
with the general averages. 

But as may be seen the average is made up of farms at the 
upper end of the grouping, especially in Group 1, which buy calves 
for rearing, and farms at the lower end of the grouping which sell 
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very considerable numbers of calves. Over the whole of Welsh 
farms there is a considerable net sale of calves for slaughter,, 
either at a few days old or alter fattening for veal, and apparently 
all types tend to sell some calves. 


TABLE VII. 

Net Sales of Cattle. 1935-6. 
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i he “ poor land ” farms rear a considerable number of cattle 
for mostly of the age of twenty to twenty-four months, and 
the remainder are sold mainly as stores from two years upwards 
usually up to thirty months. These farmers also sell an appreci¬ 
able : umber of cows for dairy herds as well as some stock bulls; 
many more cattle under one year old are purchased than are sold 
but more particularly young calves. 

The “ better land 99 farms buy few and sell many cows and 
bulls for breeding, but they buy many more cattle in proportion 
to foundation herds and sell them mainly under two years of age 
but an appreciable number are over two years. Almost half of 
these cattle are sold fat and earn the cattle subsidy. Young 
calves are purchased but not nearly so many as store cattle of 
about fifteen months of age. 

The group u mixed farms 99 is more interested in cattle to 
raise beef and to produce milk than in rearing. Cows culled from 
herds are sold as well as appreciable numbers of calves and store 
and fat. cattle, but purchases of stores much exceed sales. 

The groups of farms devoted to 6< dairying 99 sell large 
numbers of cows which are largely weeded out of herds. Sales 
of cah es are heavy and about five times the numbers purchased. 
Yearlings are bought in particularly large numbers and sold in 
appreciable numbers. Older cattle are mainly sold fat and about 
a half of the cattle over one year old are sold in this condition 
and get the fat cattle subsidy. 
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Farms in groups 1 and 2 supply cows and bulls for foundation 
stock in dairy herds but the strong interest of the second group 
in beef is bound to limit their capacity to continue to do this 
because half of the cattle sold over a year old are purchased. 
Group 3 rely largely on purchased supplies of cattle at low ages 
and could supply but little stock to others. All the farms in 
the dairy groups, except those in group 4, purchased cows and 
bulls for foundation purposes for sales largely consisted of animals 
having passed their useful milking or breeding lives. Group 4, 
however, sell some prime dairy cows but their capacity for doing 
so is limited according to the sizes of milk selling enterprises. 

Turnover of Cattle on milk selling Farms. 

Information relating to milking herds spread all over Wales 
and Monmouthshire is instructive on certain aspects of the 
matters raised here. 2 


TABLE VIII. 


Turnover of Cows and Calves. 
(Per 100 cows in Herd) 



. 1 rea 7. 

Arm 

Particulars. 

m\-n. 

193:, -c. 

7 93 i 

mc-e t% 

Number of Farms 

34 

! 

*28 

1 

1 

l 32 

30 

Size of Herd 

to 

30 ! 

1 

! 21 

25 

Transfers : 

j 

! * 


• 


In . . 

3| 

47 l 

: :ii 

28 

Out 

32 

48 ; 

27 

30 

Cows Homebred 

Calves : 

17 

“ i 

37 

5h 

Bom 

(52 

t>9 '• 

7,') 

H4 

Sold 

37 

32 | 

42 

49 

Retained 

IK ; 

27 , 

31 

31 

Died 

7 ! 

10 

2 1 

4. 


It will be seen that from a little under to a little over one- 
half of the cows in herds have been home bred. But of the 
transfers into herds by far the greatest number are purchased, 
the heaviest purchases being recorded for Area 1. In both areas, 
however, the numbers transferred from herds are mainly on 
account of sales, deaths being 2 per cent, and transfer to other 
purposes other than milking only 3 per cent, of herds. 


2 Data holmv abstracted from material moviiiod by Messrs 11. E. 
Evans B.Sc., ami ,1. 1). tariHitlis, N.D.D., Department of Nprirulhirnl 
Economies, Tbmerdtj College, ,\ber>st%vytb. 
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The numbers of calves handled in dairy herds are closely 
associated with the method of maintaining herds, whether by rear¬ 
ing or purchase. In the groups dealt with above, that showing 
the highest proportion of home-bred cows shows also the higher 
ratio of calves to cows. But when there is frequent inward 
transfer, and a considerable proportion of cows are purchased 
the number of calves born will normally be considerably lower 
than the number of cows in herd. Ait in these two groups of 
herds only 34 and 39 per cent, of the calves born are retained for 
rearing. It will be noticed, that the numbers of calves retained 
in Area 1 are lower than the numbers of cows transferred into the 
herds, but that in Area 2 calves retained and cow T s transferred 
into the herds are equal in number. But allowing for deaths and 
some rearing of bulls and steers, neither of the groups of herds 
was rearing enough calves for maintenance, and Area 1 must 
purchase at least half of its maintenance cows. 


ff erts of changes from Butter-making to Milk-selling. 

It is relatively easy to obtain material showing conditions 
on different types of farms which are fairly static, but hitherto 
it has not been possible to obtain any close measurement of the 
effects of changes from a combined system of making butter and 
rearing calves to a system of selling milk. Hence a survey of a 
number of farms which had recently made this change was con¬ 
ducted last year. In the area concerned all producers sell milk 
for the manufacturing markets; some of them buy separated milk 
returned from the factories but others do not. The relevant 
facts are displayed in Table IX. 


TABLE IX. 

Comparison of effect on calf rearing of conversion to milk-selling. 


Particular* 

Croup 1 .* 

Cmup /. J ‘ 

i 

Xuniher of Fame 

V.i 

2.‘J 

Size of field per Farm : 

! ! 


(a) Before milk• selling i 

S.(» 

n.« 

(b) After milk-selling 

11.0 1 

li..*) 

Cal re* rearetf per Farm : 



(a) Before mrilk-selling 

10.*2 

9.9 

( b ) \fttr imlk-TOHiug 

Calve* reared per <*oir in Herd-. 


8.9 



(a) Before milk-selling 

1.2 

0.8 

(b) After milk-selling 

0 .*) 

u.f{ 

Butler made per week, per core (11 k) 

W inter i Summer 

Whiter Summer 

(a) Before milk-seHling 

l.l J :i.K 

hi , i.4 

(b) \fter milk-selling 

none ■ none 

i 

none ! none 

1 


* Group 1. No skim milk returned to farm, 
t Group 2. Skim iniilk returnee! to farm. 
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When the herd enterprise is changed from making butter 
and rearing to that of selling milk much o! the character and 
amount of effects may depend on whether any equivalent to a 
supply of the skimmed milk of the farm is available and the 
only near equivalent in the judgment of many farmers is the 
skimmed milk from the factories. Hence further analysis is 
necessary according to the breaking or continuation of the supply 
of skimmed milk. But it should be said that farmers who make 
this change, and perhaps especially those with considerable pro¬ 
portions of second-class land, not infrequently attempt to modify 
its possible effects by keeping a portion of each daily supply of 
whole milk. Their contracts for sale frequently if not universally 
require the daily sale of the whole production of the herd, but it 
appears that this condition is interpreted with considerable liberal¬ 
ity by both parties. Sometimes the requirement is that of the 
delivery of the production of a specified number of cows. 


Farms without Skimmed Milk. 

These farms show an average increase in dairy herd of 2S 
per cent, and this change has been made relatively rapidly, for few 
of the farms in this group had been selling milk for more than 
two years and most of them had been doing so for not more than 
one year. The number of calves reared on farms declined by 
about 14 per cent, in the course of the change from butter-making 
to milk-selling while the number of calves reared per cow declined 
by 58 per cent. That is to say that out of every 100 calves reared 
on this group of farms before conversion to milk-selling only 
fifty-six arc now reared, and instead of rearing 120 calves per 100 
cows only fifty are now reared. It must not be inferred, however, 
that every farm shows results similar to those of the whole group, 
for naturally some reared less calves than the average figure 
shown while others reared more. 

Some of the reasons for these effects are fairly simple. Prices 
of store cattle have been ruinous and with improvement in 
transport facilities and growth of possibilities of exploitation of 
the milk market milk-selling was adopted. This led to the selling 
of as much milk as possible according to the terms of contracts 
made with buyers. There remained little fresh milk on farms 
to feed calves in the first weeks of their lives and no skim milk 
to mix with whole milk to feed them for a time prior to feeding 
on skim milk alone. Under such circumstances new methods 
of calf feeding and rearing had to be discovered and applied 
or less calves had to be reared and as seems to be generally the 
case the latter course was adopted. The methods of calf rearing 
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adopted and the amount of milk fed per calf prior to milk-selling 
showed little variation from farm to farm and calves were allowed 
to suckle their dams for a few days and subsequently bucket fed 
on whole milk for about a month and from 1| to gallons were 
fed per calf, given in two feeds, night and morning. Separated 
milk was then introduced and the quantity fed increased and 
the amount of whole milk decreased as the calf became older. 
Some differences in practices occurred at this point and in some 
cases the transition to a complete liquid diet of separated milk 
was made rapidly and calf meals of various kinds used as supple¬ 
mentary feed. In other cases a little whole milk was mixed with 
the separated milk until calves became about six months old* 
The farmers adopting the latter method held the view that very 
little whole milk in the diet made an enormous difference in the 
constitution of the calves reared and added that this was particu¬ 
larly noticeable when machine skimmed milk rather than farm 
skinmr d milk was used. On practically all the farms in the 
group calves reared were subsequently sold in store eattle 
markets. 

The cahes now reared are raised in two ways. On those 
farms which concentrate on as high sale of milk as possible the 
cahes. after a few days suckling, are fed on purchased calf foods 
which arc mixed with water Some of the farmers, however, are 
entering milk-selling more cautiously and still retain some cows 
for calf rearing and feed calf meal and water with whole milk. 
That is to say they continue as previously but without skim milk 
because no butter is being made and therefore there is no skim 
milk available. 5 The seriousness of producers in milk production 
may be gauged from the proportion getting the accredited milk 
bonus and the buyers’ bonus paid on the basis of quality of 
production. Five producers get the former and seventeen the 
latter payment, which varies from }d. to Id. per gallon. But so 
far as producers’ views could be ascertained it appears that 
practically all of them intend to continue in the new line of 
production. Moreover, they value the method of payment 
affording bonus according to quality of product and they are 
beginning to ask questions how this quality is determined and 
who does the determination and reporting on samples. They 
also value the services of free churns and strainers. The fact 
that their milk production enterprises would have to be self- 
supporting after present non-dairy stock has been sold is very 

3 Butter for 'liozne consumption is often, hut not always, benight from 
hovers of the innfck. 
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imperfectly appreciated. Farm women, especially, welcome the 
absence of butter-making and absence or reduction of calf feeding 
in their normal farm work and therefore in most cases they do 
not wish to have skim milk returned to the farms* Only a few 
farmers claim that they can rear as good calves without skim milk 
as with it. But the fight for existence had gone so much against 
them when they relied for revenue on cattle and butter markets 
that they acquiesced in the strong feeling against butter-making 
and calf rearing expressed by their women folk and went to milk¬ 
selling without properly understanding the factors involved. 


Farms Receiving Skimmed Milk. 

Group 2 contains a lower number of farms than Group 1, 
but there is no reason to suppose that the results for this group 
are any less representative on that account. As compared with 
the pre-milk-selling period the increase in the average numbers 
of cows in the herds is 25 per cent., the decrease in numbers of 
calves reared per farm is 11 per cent., and the decrease m the 
number of calves reared per cow is 25 per cent. That is to say, 
there has been a decrease in numbers of calves reared both relat¬ 
ively and absolutely since tihe conversion from butter-making to 
milk-selling. It follows therefore, that this change has invoked a 
decrease in numbers of calves reared irrespective of the fact 
that separated milk is returned to farms for use to feed livestock 
and particularly to rear calves. During certain periods of the 
year, notably on hot sultry days, the skim milk is very sour and 
difficulty is experienced in getting calves to drink it. On this 
account many farmers feed the milk to pigs, others, however, 
persevere and coax calves into drinking such milk and get quite 
good results from its use. Most producers agree that this skim 
milk is well worth the money paid for it, which was ^d. per gallon 
at the time this survey was made. The method of calf rearing 
adopted by this group prior to milk-selling was almost identical 
with that adopted under similar circumstances by Group 1. But 
there was this difference; because more attention was given by 
this group to butter-making calves were allowed less time for 
suckling dams and were weaned at a lower age and generally less 
whole milk was fed prior to their being fed on skim milk supple¬ 
mented by calf meals. Water did not wholly replace skim milk 
in the diet until calves were about five-six months old. 

Some of the producers in the group still adopt this method 
of calf rearing alongside milk-selling and keep a few extra cows 
for the purpose of providing the necessary quantity of whole 
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milk. The calves reared are mainly sold in the cattle market as 
normal or forward stores and some are fattened for slaughter. 

This group sells milk to a factory paying no buyers 5 bonus 
according to quality, but the proportion of accredited producers 
is higher than in Group 1, being nine out of twenty-three 
producers. Producers provide their own churns and strainers, 
as a rule they buy butter from the buyer of their milk. Recently, 
however, they have benefitted a little in respect of the transport 
charges as compared with Group 1. Apart from these small 
differences the only outstanding difference in the two groups at 
present is the fact that one of them buys skim milk for feeding 
livestock from the buyer of their milk and the other does not. 
But tin* change made by Group l was far more revolutionary 
than that made by Group ‘J, because the latter had previously 
raised the relative importance of butter-making in the combina¬ 
tion of butter and cattle, while Group 1 had continued to attach 
relatively high importance to cattle. Time alone will answer 
the question as to the number which will survive the bold decision 
to make drastic change. 

But the study shows clearly that Group 2 has been able to 
maintain the structure of its farming during a period of change 
to a greater degree than Group 1. A problem of some importance 
is raised as to the possibility of providing suitable facilities for 
farmers in areas where manufacturing milk can be produced to 
take advantage of the relatively good price for milk in the milk 
market and at the same time* retain the essential structure of their 
farming. 


Conclusions. 

The general statistics show that maintenance of the cattle 
supply may be consistent with an increase in the dairy herd (cows 
and heifers in milk and cows in calf) of the order of the increases 
which have occurred. They also indicate that maintenance of the 
cattle supply may be consistent with an increase in the sale of 
milk. But there have been some special conditions affecting the 
production and flow of supplies of cattle since 1031. There 
appears to have been a general tendency towards increase in the 
supply—due either to increasing capacity of production on 
pastures, or to cheap supplies of feeds, or possibly to both. 
Possibly changes in the sheep flock have set some pastures free 
for cattle. But, given no shortage in capacity for production, 
and no drastic change in methods, an increase in the foundation 
herd might bring increases in other cattle. 
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The figures dealt with show that the milking herds 
(Table VIII) are not maintained by the calves retained from those 
which they produce. Hence it is necessary that breeding shall 
be maintained outside these herds. Then figures dealt with (Table 
IX) show that herds recently converted from stock-raising to milk¬ 
selling on land tending to second-class quality will continue to 
produce some stock for sale, but while these figures are not con¬ 
clusive they provide very strong indication of considerable 
reductions in supplies of cattle from such converted herds even 
though arrangements are made for returning separated milk to 
farms. However, farms of this type will continue to produce 
surplus of cattle; they need to maintain as nearly as possible the 
pre-change numbers of bovine stock to ensure the full utilisation 
of their pastures and hay and unless they do so they are likely 
to suffer. 

The evidence so far dealt with is supported by that of farm 
accounts (Tables VI and VII) which show two fairly clearly 
defined sets of farms which are concerned with bovine production 
—those with a heavy dependence on cattle, and those with a 
heavy dependence on milk, with an intermediate group having 
fairly heavy dependence on milk, and considerable dependence 
(26 per cent, of total receipts) on cattle. 

If it must be accepted as axiomatic that the farmers who 
turn to milk-selling will rear and sell smaller numbers of cattle, 
then the maintenance of the supply of cattle, especially for the 
beef market, turns upon the capacity of the existing stock-raising 
farms (and those which continue in the future) to increase their 
production of cattle. So far as it goes the available evidence 
indicates that changes towards milk-selling of the order of those 
which have occurred, and consequent reductions in supplies of 
cattle, may be balanced by increase in production of cattle on 
other farms. Danger to the supplies of cattle arises rather from 
such low r prices as ruled in the markets during 1934 and 1935. 
Even though the prices have since risen they have not yet reached 
the level at which the maximum supply of cattle on contemporary 
producing capacity is likely to be reached. With rising prices of 
requirements a further rise in prices of store cattle is likely to be 
necessary to bring forward the full supply. 

The question of quality of stock is more intricate, but here 
again, especially as regards the farms on which most of the 
cattle reared are also bred, much depends upon prices. They 
can and will produce cattle of good beef type and quality when 
prices are equivalent to those for heifers of dairy type. But 
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where, as is quite generally the case, the heavier stock-raising 
farms must buy calves in order to maintain their output, then 
the quality of their supplies will depend upon the quality of the 
calves that are sold from the milking herds. The rearing farms 
of West and Mid-Wales get many calves from the more concen¬ 
trated milk districts of South Wales, while those of North Wales 
and some of the Northern parts of Mid-Wales get considerable 
numbers of calves from Cheshire. Although there is considerable 
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selection and many calves of poor breeding or constitution get 
slaughtered at quite an early age, too many of mediocre breeding 
and constitution go to the rearing farms to be sent forward at a 
later date to the milk producers and fatteners. 
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As a scheme for ascertainment of costs of producing milk has 
been in operation since November, 1034, a preliminary statement 
of some of the chief results may be of interest to farmers. The 
time has been divided into two periods or “ years,” the earlier 
consisting of eleven months ending on the 28th September, 1035, 
and the later ending on the 20th September, 1930. In view of 
the fact that the first period did not cover a full twelve months 
only a limited analysis of results is published, but fuller results 
for the year 1035-0 may be presented. 


Results in 1934*5. 

Sixty-six farmers co-operated during the first period. Their 
herds contained 1,958 cows of which, generally, 1,590 were in 
milk, forty-eight suckling and 31 1 were dry. The milk produced 
amounted to 1,155,608 gallons, equal to 590 gallons per cow in 
herd and 702 gallons apiece for cows in milk. Allowing for the 
fact that the period was only eleven months, these yields are 
equal to, say, 040-650 and 760-770 respectively in a full year. The 
size of herds varied between twelve and eighty and averaged 
29-30 cows each, so that on the w r hole these herds are larger than 
the general run of those found in Wales. Net costs ranged from 
£30 0s. 0d. to £32 15s. Od. per cow and 5.34d. to 15.21d. per 
gallon. 

Basis of Costs. 

Home Grown Foods , Values of home-grown foods in milk 
production, here taken as costs, were assessed on their values 
on the farms as reported monthly in the Journal of the Ministry 
of Agriculture . These values are based on the average market 
prices of a representative group of foodstuffs commonly used ur 
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making up rations so values of home-grown foods are fixed 
accor din g to their starch equivalent and protein content and the 
comparative cost of these contents as they might be purchased 
in the form of the representative group of feeds. The figures 
used for home-grown foods therefore do not necessarily represent 
either cost or market price. The average unit costs were as 
follows :— 

Per Ion. 

£ x. < 1 . 

Hay H 10 

Straw I 10 11 

Roots and other Green Foods 0 12 6 

Home Grown Com 4 11 J 


TABLE I. 

Cost of Milk Production (66 herds). 

(1st November, 1934—30th September, 1935). 



Cost per 
Cow. 

Cost per 
gallon. 

Per cent, to 
Total. 

(1) Foods. 

Purchased 

Home Grown 

Grazing 

A s. d. 

a 16 l 

4 16 1 

2 16 5 

Pence. 

2. r 76 

1.96 

1.13 

of 

. /o 

27.86 

19.63 

11.36 

Total 

118 7 

3.87 

39.01 

(2) Labour, 




Kmjployecs 

3 i a 

i.:u 

13.19 

Family 

2 111 

0.83 

S.37 

'total 

3 6 o j 

2.16 

21.76 

(3) Miscellaneous. 

2 JO 1 

1.0-2 

10.30 

(4) Depreciation. 

2 o s 

0.88 

8.93 

Gross Farm Costs 

24 9 0 

9.93 

TflO.n 

(5) Credits. 




Calves . . 

1 0 0 

(Ml 

\ 8.99 

J 

Mammal Residues 

] 2 0 

0 15 

Net Farm Costs 

22 7 0 

9.07 

91.41 


\verage number of Cows in Herd -29.7. 


Yield per Cow in Herd (gallons)--390. 

All purchased goods, feed, etc., were charged at the price 
paid plus carriage (if any) to the farm. The average price for 
cakes and meals was £7 Is. Id. per ton. In arriving at the cost 
of grazing, detailed statements were obtained each month of the 
work done on grassland, manures applied and livestock carried. 
From this data it was possible to value the labour and fertilisers, 
etc., applied to estimate total cost and apportion due shares to 
the dairy cows and other stock. Charges for aftermath of the 
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hay crop were assessed at one-third of the full grazing costs. 
Labour includes all production labour costs (feeding, milking and 
general work on the dairy cows) Family labour was allowed 
the rate of wages paid for hired workers of a similar class, except 
that any work of a manual nature done by the farmer was 
charged at the highest rate paid on the farm. Depreciation on 
the herds was determined by taking the valuation of the herd at 
the beginning of the year plus the price of the cows bought and 
the value of heifers transferred into the herds; deducting the 
sales of cows plus the valuation of the herd at the end of the 
year: the difference being the amount of depreciation. 
Miscellaneous items . Rental charges lor cowshed and dairy build¬ 
ings were arrived at by consultation with the farmer. Separate 
records were kept for the purpose of arriving at cost of upkeep 
of bulls and credits for service fees were deducted from gross 
costs. Veterinary and medicines bills includes all expenditures of 
this nature incurred iri connection with the dairy herd. Milking 
machine expenses include depreciation, cost of running and keep¬ 
ing in repair. Dairy equipment includes cost of upkeep and 
depreciation. General dairy expenses includes such items as 
brooms, brushes, soap, soda, milk recording fees, milk tests, etc. 
General farm expenses represents that part of the overhead 
charges of a farm which, as far as can be reasonably calculated, is 
chargeable to dairy cows. 

Credits . The values of all calves sold and retained were 
credited to the dairy herd. Those retained were valued by the 
farmer according to market value (less cost of marketing) at four 
days old. Manurial residues were valued at one-half the 
theoretical values as set out by the standard tables. 

Results in 1935-6. 

For the fifty-two weeks (28th September, 1935, to 20th 
September, 1980), returns were obtained from fifty-nine farms. 
These carried 1,596 cows which produced 1,100,172 gallons of 
milk. The total capital invested for dairy purposes was £48,190 
15s. 8d., distributed as follows :— 

Capital Inverted. 



Per Farm. 

Per Coir 
rn Herd 

I)aJry (Ws 

m 

18 ft 0 

Other Dairy Cattle 

157 

5 16 0 

Dairy Equipment 

7S 

2 18 0 

Total 

732 

27 2 0 
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Summer and winter costs are presented for periods of twenty- 
six weeks each, with costs over the whole year. 

The proportion of dry cows is higher in winter than in the 
summer, but the proportion of cows suckling remains the same 
for both periods. On an average about 17 per cent, of the herds 
are dry during the whole period and slightly less than 8 per cent, 
are suckling. The average dry period was about nine weeks. 

Total Number of Cows. 



j Wintet 

O' t/i 

1 to TO 

| Total 

: 

Summrt 

% to 

Total. 

j Whole 

I Petiod 

% in 
Total. 


No. 

O 

No 


J No. 

«> 

Cows jn Milk. 

i ,258 

78.0 

1,3 JO 

s!.o 

} 1,284 

80.4 

Cows .suckling,. .. 

Vi 

2 7 

43 

i 2.7 

I 

U. 7 

Cow* l>r> . 

Lr'^ 

l<M 

22fl 

14.3 

' 200 

Jfi.O 

Total . 

i.«n 

1 

! loo.o 

i 

1 .579 

100.0 

i ,:m 

100.0 

1 


About 45 per cent of the total output of milk was produced 
in the winter and about 55 per cent, in the summer. The daily 
yield per cow in herd indicates that summer production was 
about three pints higher than in winter, but some of this is due 
to the slightly higher proportion of cows milking in summer. 
While these figures indicate average conditions it must be borne 
in mind that within this group of fifty-nine herds there are cases 
where the difference between summer and winter production is 
considerable. 




Production of Milk. 
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Nearly 

84 per 

cent, of the milk produced during the whole 


period was disposed of to the wholesale market. Sales by semi¬ 
wholesale are insignificant but retail milk accounted for nearly 
8 per cent. 1 

Milk sold and given as a perquisite to employees, and used 
in farmhouse amounted to nearly 2 per cent. The quantity fed 
to livestock was less than 4 per cent, and the quantity used for 
farm manufacture was less than 2 per cent. The higher summer 

1 It should he made clear that any specific costs involved/ im retail work 
have been omitted in arriving at cost of production of milk for these herds. 
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TABLE II. 

Cost of Production of Milk (59 Herds). 
(28th September, 1935—26th September, 1936). 


No. of Cowb In Herd 
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Disposal of Milk. 
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proportions of total production sold wholesale and lower propor¬ 
tions of semi-wholesale and retail are largely due to the higher 
gallonage in that period. Proportions fed to livestock and for 
farm manufacture were naturally higher in the summer. 

Allowing for the value of the credits, the net expense for 
the whole period was £23 Gs. 5d. per cow and 8.77d. per gallon. 
This does not include any charge in respect of management or 
interest on capital employed but covers ali farm costs incurred 
up to the point of cooling. All delivery costs and transport 
charges are excluded. The value of food including grazing was 
£15 5s. 5d. per cow and 5.72d. per gallon, the average cost of 
manual labour was £5 Os. lGd. per cow and 2.0Gd. per gallon, and 
other expenses were £5 Is. 8d. per cow and 1.03d. per gallon. 
Comparison of winter and summer costs show that the cost for 
the winter period was nearly £3 more per cow and practically 
the whole of this is due to the difference in the costs of foods. 
Average winter cost of milk production was 11.03d. as against 
G.OOd. per gallon in summer. Of this difference of slightly over 
4d. per gallon 3}d. is accounted for in the expenditure on foods 
(including grazing). 

The highest and lowest costs for the fifty-nine herds show 
very wide variations. For the whole period they ranged from 
£12 lGs. Gd. to £80 Od. 4d. per cow in the herd and from 0.73d. 
to 13.09d. per gallon. For the winter period the range was from 
£0 13s. 7d. to £20 18s. Od. per cow and from 6.13d. to 19.73d. per 
gallon. Summer costs showed variations of from £4 18s. 4d. to 
£15 5s. 9d. and from 3.49d. to 11.88d. per cow and per gallon 
respectively. The main divisions of the general costs are shown 
below. 
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Cost of Foods. 

The cost of food is by far the largest single item in the cost 
of producing milk, and for these herds represented 59 per cent, 
of the gross costs for the whole period, 63 per cent, in winter 
and 54 per cent, in summer. Food costs varied widely and were 
influenced by the price of the various concentrates bought, the 
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productive capacity of the herd, and the economy of the rations 
used. Systems of feeding varied. Grass farms relied entirely 
on hay and purchased concentrates, others fed cows on a ration 
consisting of a variety of home grown foods in addition to cake. 
Some farms bought hardly any foods, others incurred heavy 
expenditure in feedingstuffs. Rationing strictly according to milk 
yield was practised on some of the farms, but this was not 
general. It is now generally recognised that success in dairy 
farming is intimately bound up with efficient methods of feeding 
the herds and the milk producer who is anxious to reduce his cost 
has to study carefully his expenditure on foods, both home-grown 
and purchased. The art of profitable cow keeping seems to depend 
very largely upon feeding each individual cow with the exact 
quantity of food she requires and no more, and that at the least 
possible cost. In the feeding and handling of the dairy herds, 
there are many different items whic h enter into or affect the feed¬ 
ing programme. During winter the cows are fed on a variety 
of home-grown and purchased foods and *he nature of the feed¬ 
ing will mainly depend upon the kind and quantities of home¬ 
grown foods available. During the summer, in addition to grass 
they may be allowed some concentrates. Cheapness in home¬ 
grown food depends largely on good yields per acre and efficient 
utilisation of the foods a\ailable. There is a tendency for home¬ 
grown foods to be fed with less regard to economy than those 
which are purchased; especially is this the case when supplies of 
home-grown foods are plentiful. Again, the nutritive values of 
the home-grown foods have to be considered. Their value as 
food will depend on soil conditions, manurial or other treatment 
of the land, weather conditions during the growing season and 
at time of harvesting and the conditions under which they are 
stored. The value of purchased foods will depend on their food 
value in relation to price at time of purchase and the suitability 
(d selected supplies as feed for dairy cows. The quality and 
quantity of grass available during summer feeding is another 
important factor affecting yields and cost and feeding value of 
pasture will be largely determined by the quality of grassland 
management. Economical feeding can only be achieved by the 
careful control of the food consumption of each individual cow 
and the utilisation of home-grown and purchased foods to the 
best advantage. 

Quantities of bulk foods and concentrates fed (per cow and 
per 100 gallons) together with the cost are stated in Tables III 
and IV. These only give average results and the limitations of 
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the data must be fully recognised. Systems of feeding vary and 
the nature of the foods used and the quantities fed per cow show 
considerable differences for these herds. There are some farms 

TABLE III. 


Quantities of Home-Grown and Purchased Foods fed per Cow and 
per 100 gallons. 
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Quantities of Bulk and Concentrated Foods and Cost of Pasturage per 

gallon of milk. 
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TABLE IV. 

Cost of Home-Grown and Purchased Foods fed per cow and per 

100 gallons. 


Foods. 

Tf Inter. 


Summer. 

DO 

IS. 

WlmP 

Per 

( ’OH 

Pei iod. 

Per 

Cow. 

Per 300 
Gallons. 

Per 

Vou\ 

Per ll 
(iallw 

Pe >• 100 

0 a lions. 


£ 

s. d 

£ H. 

d 

£ 

H. 

.ij 

£ s 

d. 

£ h d 

i £ s. 

cl. 

Hay ... 

2 

16 3 

0 19 

0 

0 

12 

1 

0 3 

0 

3 8 8 

1 0 10 

9 

Straw. 

0 

1 5 

0 0 

0 

0 

0 

4 

0 0 

J 

0 t 10 

j 0 0 

3 

Silage. 

0 

0 7 

0 0 

o 


— 


— 


o o 7 

O 0 

1 

Roots and Green Fodder . 

0 

0 9 

0 2 

4 

0 

1 

0 

0 0 

3 

0 7 9 


3 

^ar Beet Pulp. 

0 

1 6 

0 0 

0 

0 

0 

1 

— 


0 1 7 

! 0 0 

3 

Total Bulk Foods. 

3 

0 « 

J 3 3 

0 

13 

0 

0 3 

30 

4 0 5 

j o J2 

7 

Home-Grown Com . 

0 

4 5 

0 1 

7 

0 

1 

2 

0 0 

4 

0 5 8 

! 0 o 11 

Purchased Meals and Cakes. 

t 4 

12 2 

1 12 

3 

2 

19 

•> 

0 10 

10 

7 11 71 

1 3 

0 

Total Concentrates . 

4 

16 7 

1 13 

10 

3 

0 

4 

0 37 

2 

7 17 3 

1 1 

6 

Minerals. 

0 

0 4 

0 0 

1 

0 

0 

1 

— 

0 0 5 

‘ 0 0 

1 

Total Bulk Foods and Concentrates . 

8 

3 5 

2 17 

2 

3 

13 

li 

J 1 

0 

31 38 l 

1 17 

2 

Cost of Grazing. 

1 

0 3 

0 7 

5 

2 

7 

C 

0 13 

2 

3 7 4 

0 to 

6 

Total Foods . . 

9 

3 8 

3 4 

3 

6 

1 

5 

3 34 

o 

— 

15 5 fv 

2 7 

8 
























Costa of Milk Production in Wales . 49 

where roots and green fodder do not enter into the ration, others 
feed as much as 80 lb, per cow per day. Daily rations of hay 
vary from 10 to 80 lb. and there are herds to which no home¬ 
grown concentrates are fed. The results shown in Tables III and 
IV are, however, useful in that they give some indication of the 
proportion of bulk foods and concentrates fed and the propor¬ 
tions as between winter and summer. 

The average costs of foods for all herds (excluding grazing) 
is 4.46d. per gallon of which 151d. is for bulk foods and 2.95d, 
is for concentrates. To this must be added 1.20d. for grazing, 
bringing the total costs of food up to 5.72d. per gallon. Winter 
costs of 7.71d. per gallon comprise 2.79d. for bulk foods, 1.07d. 
for concentrates and 0.85d. for grazing. Summer costs of l.lOd. 
per gallon comprise 0.40d. for bulk foods, 2.06d. for concentrates 
and 1.58d. for grazing. The difference between winter and 
summer costs (including grazing) is 3.Gld. per gallon and 4.34d. 
per gallon excluding grazing. During the early part of the 
summer period some herds were fed indoors and even in those 
cases where they were out on the pastures, some feeding of con¬ 
centrates was necessary to supplement the grass in order to main¬ 
tain milk production. While these conditions are fully appreci¬ 
ated the fact that the expenditure on concentrates during the 
summer were about one half of costs ill winter does suggest 
low feeding value of pastures and that the judicious application 
of manures together with well directed efforts to improve the 
pastures generally would go a long way towards reducing feeding 
costs. 

A large variety of both purchased and home grown foods 
were used. An analysis of the weights fed, however, indicated 
that some foods were much more popular than others and that a 
large number of the foods used were being consumed in com¬ 
paratively small amounts. The classification of the foods in 
Appendix I indicates the nature and relative importance of the 
-different products fed. 

Of the concentrates fed, about 50 per cent, consisted of 
various proprietary cakes and meals. Other concentrates of 
importance were maize meal, flaked maize, palm kernel cake and 
meal and bran. Maize meal and flaked maize together accounted 
for 18.30 per cent, of the total concentrates fed in winter and 
28.88 in summer. Bran represented slightly over 10 per cent, 
of the concentrates fed in summer but less than 7 per cent, in 
winter. The proportion of palm kernel cake and meal was lower 
in summer (4.68 per cent.) as compared with 7.37 per cent, in 
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winter. The grains fed were almost entirely home grown and 
accounted for 7.72 per cent, of the total concentrates in winter 
and 8.5 per cent, in summer. Of the grains, oats were of major 
importance. Apart from hay, which constituted the greater part 
of the bulk food, the feeding of kale figured very prominently 
during the winter months and accounted for 19.88 per cent, of 
the total bulk foods. Potatoes, carrots and cabbage amongst 
the home grown foods were fed in very small quantities and 
apparently had no part in any organised system of feeding. The 
same is equally true of silage. Fair amounts of swedes and 
mangolds were fed and together were responsible for 10.5 per 
cent, of the total bulk foods fed in winter. Swedes do not appear 
to have been used during the summer, but mangolds accounted 
for 18.58 per cent, of the bulk foods. Beel tops were made use 
of as feed to dairy cows and also beet pulp, but they represented 
but a small proportion of the total bulk foods fed. 


The Supply and Cost of Feed Stuffs. 

It has already been explained that all purchased concen¬ 
trates ha\ e been charged at cost, including transport; all home 
grown foods at values as ascertained on the basis of feeding values 
and ]irices of a standard group of feedingstuffs and pasturage at 
cost as ascertained from total cost of pasturage, less charges to 
other stock. Values of mammal residues have been deducted at 
half the theoretical standard from all the purchased and home 
grown foods. One-third of the yearly rent of pasturage has been 
allocated to the winter and two-thirds to the summer half of the 
year. 

Agricultural economists in this country have devised and 
used a method of estimating the total contribution of pastures to 
the feeding of cows in starch equivalent values and of estimating 
the cost per unit of starch equivalent of this contribution. Sug¬ 
gestions have been made that pastures provide the cheapest food 
for cows and that cost of producing milk depends largely on the 
proportion of the food requirements of cows obtained from 
pastures. 

The method consists of 

(1) Estimating the food requirements of the cows («) for 
maintenance; ( b) for production, including the require¬ 
ment of protein in the total of starch equivalent require¬ 
ments. For this purpose it is necessary either to weigh 
cows or to assume an average weight. 



Costs of Milk Production in Wales . 


51 


(2) Estimating the total food requirements supplied by all 
foods other than pastures (including all concentrates and 
all bulk foods). The quantities of these foods are known 
and the protein and total starch equivalent supplies are 
obtained by applying results of standard analyses to 
the known quantities. 

(3) Deducting the amount of starch equivalent supplied by 
all other foods from the total amount of food require¬ 
ments (both for maintenance and production) and taking 
the balance as the contribution of pasture to mainten¬ 
ance and production. 

Thus the method is essentially one of finding the difference 
between the total food requirements of the cow and the amount 
of those requirements ’supplied by hand-feeding and assuming 
that pastures supply the difference. 

The method involves several assumptions, namely :— 

(1) That the weight of cows will be approximately as assumed 

and that the weight will be the same at the beginning 
and end of the year or at the beginning and end of any 
period for which the estimate may be made. 

(2) That the starch equivalent content of foods other than 
grass will not \ary to any appreciable extent from their 
theoretical composition and that any under or over 
estimate of nutritive requirements supplied by the foods 
will be quite small. 

(3) That any allocation of pasture costs between winter and 
summer on a conventional or customary basis substant¬ 
ially represents the facts of the contribution of pastures 
to the feeding of cows during these periods. 

These are large assumptions. The cows may put on or lose 
weight : the actual protein and starch equivalent values of foods 
fed may be higher or lower than has been allowed, and as will be 
seen later the allocation of pasturage costs tends to throw too 
high a charge on the winter period. 

During the whole year, the average cow in these herds, 
estimated at a weight of 10^ cwt. and producing 637 gallons of 
milk required 4,107 units of starch equivalent with a protein ratio 
of 1 : 6.68. The actual amounts fed (concentrates and bulk foods) 
per cow were 2,765 units of starch equivalent with a protein ratio 
of 1 : 5.37. By difference the contribution of pastures to the 
feeding of the average cow is estimated to be 1,342 units of starch 
equivalent and'ninety-eight units of protein equivalent. 
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The position so far is simple. But it may be necessary to 
ascertain how much pastures contribute to feeding in the winter 
and summer periods respectively. The conventional and custom¬ 
ary methods of allocating pasture costs (when cows are actually 
at pasture during winter days) between winter and summer, 
assume that the winter pastures do make a contribution. The 
allocation from the annual costs (in this case amounting 
to £1 Os. 3d.) per cow, assumes that the cows obtained food 

TABLE V. 

Consumption of Starch and Protein Equivalent 
(Whole period 28th September, 1935-26th September, 1936—364 days. 

Yield per cow in herd - 637 gallons. 
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Protein Equivalent supplied by 
grazing. 



—1,342 
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* Standard figures for maintenance and production requirements have been taken from 
lie Report of the Departmental Committee on the Rationing of Dairy Cows 


requirements from pastures of this money value, or at least that 
cows benefitted from being at pasture during the winter, in food 
supplies and general health, to the equivalent of £1 Os. 3d. per 
cow in cost. In this case the first assumption was that food 
requirements to the value of £1 Os. 3d. per cow were supplied 
by pastures. 

During the winter period the average cow produced 280 
gallons of milk and on the original weight of 10 : ] cwt. the standard 
requirements were 1,007 units of starch equivalent with a protein 
ratio of 1 : 0.87. It is estimated that the actual amounts fed of 
bulk and concentrated foods supplied 1,982 units of starch equiv¬ 
alent with a protein ratio of I : 5.38 and a total of 359 units of 
protein. 

Thus if the weight of the cow remained unchanged, the actual 
amounts fed (bulk foods and concentrates) iruficate an excess in 
protein equivalent and a deficiency in starch equivalent. The 
contribution of the pastures to the feeding of the average cow is 
estimated to be thirty-five units of starch equivalent. On the 
basis of a pasturage winter cost of £1 Os. 3d. per cow, the cost 
per unit of starch equivalent is fi.Gd. It is possible that the cows 
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put on weight during the winter months and that feeding for 
maintenance is more than allowed for in the theoretical require¬ 
ments, and there is also the possibility of more or less deliberate 
feeding being in excess of theoretical production requirements for 
the purpose of stimulating heavier yields of milk. In that case, 
it may be that the contribution of feeding by pastures during the 

TABLE VI. 

Consumption of Starch and Protein Equivalent 
(Winter period 28th September, 1935-28th March, 1936-—182 days). 

Yield per cow in herd - 286 gallons. 
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winter period is higher than indicated by the results in Table VI, 
On the other hand, it may also be that the estimates of contribu¬ 
tion of pastures and therefore of the cost values of pastures are 
much too high. 


TABLE VII. 

Consumption of Starch and Protein Equivalent 
(Summer period 29th March-26th September, 1936—182 days). 

Yield per cow in herd - - 355 gallons. 
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Theoretical Requirement??. 

Actual amounts fed. 


Deficiency in Starch Equivalent and 
Protein Equivalent . 


Starch Equivalent 

| Protein Equivalent 

Mainten¬ 

Produc - 

| Total 

Mainten¬ 

Produc¬ 


ance . 

tion. 


ance 

tion. 

1 otal 

lb. 

lb 

lb 

1b ! 

1b. 

lb. 

1,252 

888 

2,140 

sn 

114 

213 

327 

156 



—1,307 



—171 


During the summer period the average cow produced 855 
gallons of milk and the estimated standard requirement is 2,140 
units of starch equivalent and 827 units of protein equivalent. 
Actual amounts fed (bulk foods and concentrates) supplied 888 
units of .starch equivalent and 156 units of protein equivalent, 
leaving a difference of 1,807 units of starch equivalent and 171 
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units of protein equivalent to be supplied by pasture. Cost of 
summer grazing per cow is £2 7s, Gd., which gives a cost per 
unit of starch equivalent of 0.44d. 
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If it is true, as appears probable, that the winter pasturage 
for these herds on the whole makes no contribution to food require¬ 
ments and that turning out has a value mainly for health and 
convenience, and therefore that all the actual costs of pasturage 
should be charged to the summer period, then the cost of pastur¬ 
age per unit of starch equivalent becomes 0.60d. 

The summary of the costs per unit of starch equivalent is 
given in Table VIII. 

The average cost of starch equivalent supplied by all foods 
during the summer period other than grazing was 0.97d. per lb, 
as compared with a summer grazing cost of 0.4 id. per lb. Assum¬ 
ing that the grazing by these herds in the winter period is valued 
more from the point of view of exercise than from the amounts of 
nutrients obtained from the grass and that the total cost of grazing 
should be charged to the summer period, then the cost of starch 
equivalent supplied by grazing is O.OOd. per lb. as compared with 
0.97d. per lb. for all bulk foods and concentrates fed. For the 
whole period the cost for all foods other than grazing is 0.92d. 
per unit of starch equivalent as compared with O.OOd. per unit of 
grazing. These results therefore indicate that the cost of one 
pound of starch equivalent supplied by grass is about tvo-thirds 
the cost of the corresponding food value supplied by foods other 
than grazing. If the figures can be taken as representative of the 
actual feeding values as between grazing and other foods then 
they do suggest the importance of utilising the grassland to its 
fullest extent and wherever possible economising in other foods 
by the substitution of grazing. 

An analysis of the various bulk foods and concentrate* fed 
per cow in the herd on the basis of starch and protein equivalent 
supplied is given in Appendices 2, and 4 and the data covers the 
full period of fifty-two weeks and the winter and summer periods. 
From the summary of this data given for the whole period in 
Table IX it will be seen that while concentrates (which consist 
mainly of purchased foods) contributed about 42 per cent of the 
starch equivalent supplied yet hay (apart from grass) was the 
most important single food fed. The starch equivalent consumed 
in hay was about 21 per cent, as compared with nearly 20 per cent, 
for compound meals and cakes which come next in order of import¬ 
ance to hay. In all, practically one-fourth of the total starch 
equivalent was supplied by bulk foods, so that bulk foods other 
than hay only contributed approximately 4 per cent. Slightly 
over 22 per cent, of the starch equivalent was supplied by con¬ 
centrates other than compound meals and cakes and of these maize 
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meal , flaked maize, bran and palm kernel cake and meal were the 
most important. Grass (measured by deficiency) contributed 
slightly over one-third of the total starch equivalent supplied. 

Concentrates with over 60 per cent, of the total supply were 
much more important than bulk foods which supplied only about 
24 per cent, of the total protein equivalent. As in the case of the 
supply of starch equivalent, hay was again of outstanding import¬ 
ance as a single food with a contribution of nearly 21 per cent, 
of protein equivalent and only exceeded by compound meals and 
cakes with a contribution of nearly 31 per cent. Grass (measured 
by deficiency) contributed about one-sixth of the total protein 
equivalent. 

TABLE IX. 

Whole period—52 weeks—364 days. 

Summary of Actual Quantity of Starch and Protein Equivalent fed per 

cow in Herd. 

Yield per cow in herd - 637 gallons. 


(Verbs’ of Food . 

N ta rch E q u i cal cut. 

Prole/n 

Equivalent 


lb , 

o/ 

lb. 

i % 

I lav 

860.8 

21.OS 

12S.3 

i 20.91 

Other Hulk Fcxxls 

162.0 


16.1 

| 2.67 

Tufa! Bulk Foods 

1,029.1 

2.> .03 

m.7 

i 23.61 

CotiUKiund Meals mid 
t Vikes 

800.6 

i9.w; 

lv*.7 

\ 

i 

| 7 

Other CYuicentmtes j 

930.9 

22.4:; 

181.7 

i :«».<> i 

Total Concentrates 

i,73ti.r> 

12.29 ; 

370 1 

j 60.11 

Grass (by deficient* \) 

1,343.0 j 


9S.i 

, 1.7.98 

Grand Total (all 

Foods) 

4,106.6 

! i 

100.00 

' 1 

! 

610.1 

i 

1 100.0 


Production Labour. 

The quantity of labour used in relation to number of cows 
varies from farm to farm according to such conditions as size of 
herd, convenience of buildings both as regards feeding of the 
cattle and the handling of the milk, the proportion of winter and 
summer production and the efficiency of the labour. 

The production man labour hours for all herds averaged 208 
hours per cow per annum. This figure agrees fairly closely with 
results obtained iri similar investigations.(1). 

In Table X the hours of labour per cow and per 100 gallons 
have been analysed according to the size of the herd. 
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The results indicate that the labour requirements tend to fall 
as the herds increase in size. The difference between herds averag¬ 



ing fifteen cows and those of twenty-five cows per herd is small? 
and only amounts to ten manual labour hours per cow per annum., 
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Herds of thirty and over with forty cows per herd require thirty- 
live hours less of manual labour per cow per annum than the group 
of herds of twenty and under thirty cows. Comparison of summer 
and winter labour requirements show similar tendencies, namely, 
a reduction in labour from the smaller to the larger herds. Of the 
labour requirement of 208 hours per cow r for all herds for the 
fifty-two weeks, the distribution as between summer and winter 
requirements is 102 hours per cow for the summer and 106 hours 
per cow for the winter period. While these figures suggest a fairly 
even distribution as between summer and winter labour require¬ 
ments for all herds the results for the different sized herds show 
slightly wider differences as between summer and winter labour 
requirements and in particular in the ease of the herds of over 
thirty cows. Here it is shown that out of a labour requirement of 
185 hours per cow per annum, the summer labour was eighty-five 
and the winter labour 100 hours. 

When the labour is considered in relation to the yield of milk 
produced, the two smaller groups are very similar, the number 
of hours per 100 gallons of milk produced being thirty-eight for 
the herds consisting of less than twenty cows and thirty-six for 
the herds of twenty and under thirty cows. Yield of milk for the 
two groups is similar and averaged 607 and GOG gallons per cow 
in herd respectively. For the herds of over thirty cows, the yield 
was considerably higher and averaged 670 gallons per cow per 
annum with a labour requirement of twenty-seven hours per 100 
gallons. For all herds, labour averaged thirty-two hours per 100 
gallons of milk and the average yield was 6*11 gallons per cow per 
annum. Owing to the greater yield of milk given in summer the 
manual labour hours were more in winter and averaged thirty- 
seven as compared with twenty-nine hours per 100 gallons in 
summer. 

While there are individual cases which show considerable 
differences as between summer and winter production, the pro¬ 
portion of summer to winter production shows but very little 
variation as between the different sized groups and for all the 
herds. In the ease of the two smaller herd groups (Under twenty 
cows and twenty and under thirty cows) the summer production 
was 56 per cent, as compared with 54 per cent, for the herds 
of over thirty cows and 55 per cent, for all herds. 

Hired labour represented 59 per cent, of total labour 
employed on the herds, but, as might be expected, the proportion 
of hired to family labour was less over the smaller sized herds. 
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Size of Herd and per cent, of Hired Labour. 

Size of Herd. Hired Labour . 

% 


Unclear 20 cows 
20 and under 30 cows 
Over 30 coivs 
AH herds . . 


44 

53 

71 

59 


The average cost of labour is 2.06d. per gallon, which is 
equivalent to £5 9s. lOd. per cow per annum. Variation in cost 
between one farm and another is considerable. Of the fifty-nine 
herds, 47 per cent, had labour costs of under 2d. per gallon, 39 
per cent, had costs of between 2d. and under 3d. per gallon and 
14 per cent, had costs of over 3d. per gallon. When labour costs 
are stated per cow in herd 38 per cent, of the herds had costs of 
under £5 per cow, 20 per cent, had costs of £5 and under £6 per 
cow, 18 per cent, had costs of £6 and under £7 per cow and 18 
per cent, had costs of over £7 per cow. 

In Table XI the labour costs per cow and per 100 gallons 
have been summarised according to the size of the herd. 

It has already been explained that in assessing the cost of 
labour, all family labour not actually paid for in cash has been 
charged at the current rate of wages for hired workers of a 
similar class. Rates of wages will vary according 1o the class 
of labour employed and the proportion of the work done in con¬ 
nection with the herds by women and boys. The variation in 
the average rate of wages paid per hour for labour in each group 
of herds is not very great. For the herds consisting of less than 
twenty cows the rate of wages is 5.9d. per hour and for the group 
of twenty and under thirty cows the average rate is G.4d. per 
hour. For the herds above thirty cows the rate is G.?d. and for 
all herds G.4d. per hour. The lower rates are closely related to 
the amount of work done by women and boys. Slightly higher 
rates of wages prevail during the winter months for all the groups. 


Winter and Summer Costs. 

For all herds there is, practically speaking, hardly any 
difference between winter and summer labour cost per cow— 
differences in period labour costs per gallon are due to differences 
in yield. Differences in yield per cow in herd are due to a small 
extent to the difference in cows dry and suckling—22 per cent, 
in winter and 17 per cent, in summer and then to the conditions 
affecting the yield per cow in milk. These are :— 

(1) Relative “ freshness ” of cows which are milked in 
summer. 
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(2) More favourable conditions of temperature, rainfall and 
sunshine for milk production. 



(3) The greater milk forcing 99 power or the greater milk 
yielding value of fresh pastures as compared with winter 
feeds. 
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The lower costs of production in summer are due to these 
same conditions. There is less food and labour per gallon in 
summer because fewer cows are dry or suckling. But in the 
relation of feed and milk yields these are not only the factors 
listed above, there is also the fact that the food constituents 
required by cows in milk production can be produced more cheaply 
in the form of fresh pasture than in any other form. 


Cost of Depreciation. 

Of the total number of cows in these herds there were about 
an equal number of home bred and purchased cows. The actual 
conditions vary between the purchase of the whole of the herd 
and rearing the whole, but while nine herds had all been pur¬ 
chased only six herds had all been bred by the owners. Of the 
cows and heifers added to the herds during the year 05 per cent. 

TABLE XII. 

Depreciation on Cows (59 Herd*). 


Valuation *0 l>etjinmmi of 
year. 

Cows 

Cows bought 

Heifers transform! in 

A mutter. 

Total Value . 

| \ nine per 

| lend. 

i 

; ;j9i 

1 210 

£ x. d. 
29.S89 n ;> 

IS u 
•V>/1 o o 

f. x. d 

! Is y <) 

17 2 2 

17 0 A 

. .. . 

Total 

2.22! 

tO,l. r >S 10 2 


Lows ,v>l«I 

.‘>62 

7,010 0 

12 9 5 

Jovv s transferred out of 




Herd 


;;;ts ;> o 1 

In o 0 

Deaths 

JO 

17 0 0 

n s fi 

Valuation at end of year. 



! 

Cows 

j 1 5Sf> 

29,01<» <» 0 

1 is c> 

Depreciation 

! — 

3,7 n; 9 :> 

2 f> s 

Total 

2.221 

1 

io,j;>s 10 2 

— 


Depreciation per cow— £2 (is. k 1. 
Depreciation per gallon -O.SSd. 


were purchased and 35 per cent, were home-bred. On some farms 
the cows were passing through the herd rather rapidly and in a 
few herds all the cows were replaced within the year. On an 
average it appears from the records that about 31 per cent, of 
the cows were replaced annually. This indicates that cows were 
kept in the herd on these farms for slightly over three years. 
During the year 562 cows were sold and forty died. There were 
thirty-three cows transferred out of the dairy herds and the 
majority of these^were fattened. The death rate for thes< herds 
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was about 2.5 per cent, per annum and nearly 7 per cent, of 
renewals were necessitated by deaths. It will be seen from Table 
XII that the average valuation of the cows had fallen by 2s. 9d. 
per cow and that the cows purchased and heifers transferred into 
the herds averaged £17 2s. 2d. and £17 Os. 4d. each respectively. 
Cows sold realised £12 9s. 5d. per head and cows transferred out 
of the herd £10 5s. Od. each. Depreciation on the herds will, 
therefore, be influenced by the difference between the price real¬ 
ised for the cows sold and the price of the cows and heifers drafted 
into the herds, also by the rate of mortality amongst the cows and 
the average herd-life of the cows. The average cost of herd 
depreciation on these farms was £2 Gs. Sd. per cow and 0.88d 
per gallon. The individual farm results vary from small apprecia¬ 
tion up to a depreciation of £8 Is. lid. per cow and 3.57d. per 
gallon. There are indications that the depreciation is higher on 
herds consisting mainly of purchased cows than on those herds 
where the majority consists of home-bred cows. For twenty- 
nine herds with an average of less than 50 per cent, home-bred 
cows the depreciation was £2 16s. Od. per cow and O.Olkl. per 
gallon, while on Ihe remaining thirty herds with an average 
of 50 per cent, home-bred cows the depreciation was £1 15s. 2d. 
per cow and 0.71d. per gallon. 


TABLE XIII. 

Yield of Milk and Depreciation per Cow and per gallon. 


Yields. 

of 

! Herds. 

Per cent. 
Home-bred 
Coirs. 

Dept rela¬ 
tion 

per Coir. 

i 

Deprccia • 
tion 

per gallon. 

Gallon*. 

! .Vo. 

O' 

1 s. d. 

Pence. 

1 'nder 500 

. : 9 

71 

1 13 0 

0.83 

“•00 & under COO 

1 1(? 

47 

2 0 7 

0.8(J 

MO & under 700 

. ! 20 

56 

2 4 2 i 

0.82 

(her 700 . . 

. j * H 

1 

36 

i 

a l o 

j 0.95 

All herd* 

j •> 9 

30 1 

2 6 8 

j 0.88 


The figures given in Table XIII suggest some relation between 
milk yields and rate of depreciation on cows but no definite 
conclusions can be drawn from these results. While the deprecia¬ 
tion per cow increases from the lower to the higher yields the 
proportion of home-bred to purchased cow's show a tendency to 
be higher in the lower yielding herds and the probability is that 
both factors (yield and proportion of home-bred cows in the herds) 
have contributed to the results indicated. 
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The cost of herd maintenance is an important factor in a 
milk production enterprise and one of the problems of the dairy 
farmer is how to maintain the herd in the most economical way. 
The records for these herds have shown that some farmers rely 
on a buying-in policy when recruiting the dairy herd, others main¬ 
tain their herds with animals of their own breeding, while others 
practice a combination of the two methods. Certain advantages 
are associated with each system while on the other hand, both 
are characterised by certain disadvantages. In the purchase of 
cows the risk is not limited to the possibilities of milk yield but 
is largely a matter of the health of the cows bought and the risk 
of disease not only in the actual animals which are purchased 
but occasionally in the contamination of the whole herd. The 
buying-in policy has, however, the advantage that cows can be 
introduced into the herd at the time they are required and this 
is an important consideration when milk contracts have to be 
fulfilled. The rearing policy has the advantage that it obviates 
to a considerable extent the introduction of disease, but some¬ 
times depletion in numbers of rearing stock through the elimina¬ 
tion of unsuitable types and sometimes by deaths may disorganise 
the whole svdem. The records for these fifty-nine herds appear 
to indicate that the rate of depreciation on cows is higher on herds 
with a high proportion of purchased cows and this is confirmed by 
previous studies (*J). This, however, does not suggest that dairy 
farmers should refrain entirety from buying cows for herd main¬ 
tenance, but it does suggest that great care should be exercised 
in the purchase of cows, not only as regards the milk yielding 
capacities of the cows purchased but also in the selection of 
healthy cow*. The evidence from the records show that udder 
troubles, contagious abortion, tuberculosis and other diseases are 
far more prevalent in those herds where a buying-in policy is 
pursued than in herds where the farmers breed and rear their 
own dairy stock. 

The final economy of herd maintenance is not, of course, to 
be measured by cost alone, for the last measure is between the 
cost and net profit to the farmer. It may be that the higher 
cost of depreciation which accompanies the higher proportion of 
purchased cows in the herd is more than compensated for by the 
higher net profits obtainable from the sale of milk under this 
system of herd management. At the same time, the care of the 
health of the herd and the management of the herd in order to 
avoid a high rate of depreciation merits the serious consideration 
of every dairy farmer. 
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Miscellaneous Costs. 

The total of miscellaneous expenditure was £4,898 10s. 2d., 
which amounts to 1.05d. per gallon or £2 15s. Od. a cow. Winter 
costs at 1.20d. per gallon and £1 8s. 9d. per cow were higher 
than summer costs at l.Od. per gallon and £1 Os. Od. a cow. The 
relative importance of the items making up the miscellaneous 
costs can be seen from the following statement. 


V', lo Total. 

Rental charge for cowshed and buildings 18.- 

t T <pikieep of bull' and for service fees . . . M.7 

Veterinary and medicine biiM * *> 

Milking machine expenses ... ... ... ... 4.1 

Moveable (lain equipment, repairs and b*v T 

Consumable dair\ stores and greneral dairy expenses ]f) 

Slliare of general farm expenses «..** 

Total !<#>.<'• 


The items making up these costs vary from farm to farm 
and their relative importance will depend largely on the standard 
or method of milk production. In general, the share of the 
general farm expenses contributes the largest amount to this item 
of miscellaneous costs and represents an annual charge of about 
12s. 4d. per cow. Upkeep of bull includes charge for food, labour 
and depreciation. Including cost of service fees in those cases 
where no bull was kept the cost of the upkeep of the dairy bull 
amounted to 10s. lOd. per cow per annum. Consumable dairy 
stores and general dairy expenses were about 10s. 7d. and dairy 
equipment, repairs and depreciation 7s. 5d. per cow. The* rental 
charge for cowshed and buildings averaged 7s. 3d. and veterinary 
and medicine charges amounted to nearly 4s. 5d. per cow. In 
considering the item of milking machine expenses it was only on 
eight of the farms that they were used. Charges in this respect 
averaged 2s. 3d. per cow over all the herds. 

Credits. 

Total credits in respect of value of calves born and manurial 
% alue of feedingstuffs amounted to £4,033 5s. 2d. or £2 10s. Gd. 
per cow and 0.90d. per gallon. Of the total credits, manurial 
residues were £1 4s. Gd. per cow and 0.46d. per gallon. Credits 
for calves are very similar in winter and summer (18s. 2d. per cow 
and 0.55d. per gallon as compared with 12s. lOd. per cow and 
0.43d. per gallon) which indicate a fairly even distribution of 
calvings as between the two periods. Owing to the greater 
quantities of foods fed the value of manurial residues are con¬ 
siderably higher in winter. The records show that there were 
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1,224 calves born, of which 656 were sold, and 466 retained. 
There were thirty-seven premature births and deaths accounted 
for sixty-five. Including premature births the death rate was 
8 8 per cent, of total calves born. 


Appendix 1. 

Foods fed during Winter, Summer and Whole Period. 


Class of Food. 

Hulk Foods 

Bulk Foods 

Bulk Foods 

( Winter). 

(Summer). 

(Whole 

period). 

1 lay 

02.1 »9 

0 / 

to 

69.18 

O' 

/O 

i 63.72 

Oat Straw 

, 2 

5.41 

3.18 

Silage 

1.12 

— 

! 0.91 

Swedes 

5.01 

— 

1 \ .97 

Mangolds 

I VI 

18.33 i 

! (5.82 

Potatoes and Carrots 

0.90 

0.32 1 

! 0.81 

halo 

19.33 

4.76 

j 17.00 

Cabbage 

0. w 

0.16 

1 0.39 

Beet Tctyis . . 

1.2H 

o.so 

1.20 

Beet Pulp 

0.90 

i 

0.81. j 

0.97 

Total 

J 100.00 

100.00 

100.00 

Oats 

Con¬ 

centrates. 

0.39 

Con- 

centrales. 

2.81 

| Con¬ 

centrates. 

; 5.08 

Barley 

1.13 

0.48 

0.90 

Mixed Com 

! 0.20 j 

0.21 

0.20 

Total (irain 

! 7.72 

3.50 

6. IS 

Compound Cakes ami Meals 

i 19.73 i 

51.13 

50.19 

Maize Meals 

i 9.77 

13.66 

11.21 

Fluked Maize 

s.59 

9.72 

9.01 

Palm Kernel lakes and Meals 

7.37 

4.68 

6.38 

Bran 

6.68 

10.08 i 

7.95 

Ground Nut Cake 

3.51 

2.09 1 

3.01 

Soya Bean Meal 

3. OS | 

0.85 

2.30 

Cotton Seed Meal 

1.K4 1 

3.06 

2.30 

Deeorticnted Catton Cake & Meal 

, 0.60 

0.29 

0.52 

Others 

1 1.02 

0.81- , 

0.95 

Total 

100.00 

! 

100.00 | 

i 

100.00 
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Appendix II. 

Actual Quantity of Starch and Protein Equivalent fed per cow in herd. 
Whole Period 28th Sept., 1935—26th Sept., 1936, 364 days. 
Yield per Cow in Herd —637 gallons. 


Class of Food. 

Starch Equivalent . 

t'rotein Equivalent. 


lb. 

O/ 1 

ib. i 

i a/ 

1 A> 

lias 

86.5.8 

31.36 

128.8 1 

| 25.16 

Silage 

5.3 

0.22 

0.6 

0.14 

Oat Straw 

23.5 

0.86 

1.2 ; 

0.23 

Roote 

38.7 

1.41 

2.6 

0.51 

Green Fodder 

73,2 

2.66 

19.5 

! 2.06 

Beet Pulp 

21.6 

0.78 

1.5 

1 0.31 

Total Bulk Food 

1,028.1 

37.29 

144.7 

28.41 

Oat-, 

7.5.2 

2.76 

9.4 

1.80 

Bariev 

1.5.8 

0.57 

1.3 

i 0.25 

Mixed t orn 

3.5 

0.10 

0.3 

, 0.06 

Total Grain 

94.5 

3.43 

11.0 ' 

i 

2.20 

Compound Cake and 


29.08 



Meal 

80.5.6 

J88.7 | 

36.80 

Maize Meal . . 

238.6 

8.63 

28.0 1 

5.48 

Flaked Maize 

186.8 

6.76 | 

20.1 1 

3.95 

Bran 

11.5.1 

5.19 

14.0 

2.72 

Palm Kernel Cake 





ami Mead 

139.2 ; 

4.33 

31.0 

5.29 

Ground Xut Cake ... 

.54.7 

1.97 

no.: : 

5.97 

Cotton Seed Meal . 

43.0 | 

1.55 

20.2 

3.95 

Sosa Bean Meal 

36.5 

1.29 

21.7 

4.14 

Decorticated Cotton 

8.6 

0.31 

4.0 

' 0 8S 

Cake anj Meal 


i 



Others 

1 

3.9 

0.14 

1.0 

i 0.21 

1 

Total Concentrates 

Total Bulk Foods and j 
Concentrates . I 

1 

| 1,612.0 

59.28 

33S.4 ! 

! 

63.39 

2.764.6 

i 

: 

100.00 

515.4 

I 

lOff.oo 
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Appendix III. 

Actual Quantity of Starch and Protein Equivalent fed per cow in herd. 
Winter Period 28th Sept., 1935—28th March, 1936, 182 days. 
Yield per cow in herd-286 gallons. 


Class of Food, 

Starch Equivalent, 

Protein Equivalent, 


lb. 

% 

lb. 

% 

Hay 

713.8 

36.95 

105.9 

29.47 

Silage . . 

.5.3 

0.27 

0.6 

0.17 

Oat Straw 

17.1 

0.89 

0.9 

0.25 

Hoots . . 

29.3 

1.51 

2.0 

0.56 

Green Fodder 

69.5 

3.60 

10.0 

2.78 

Beet Pulp 

18.2 

0.94 

1.3 

0.36 

Total Bulk Foods 

853.2 

44.16 

120.7 

33.59 

Oats 

59.8 

3.10 

7.5 

2.09 

Bariev 

12.7 

0.66 

1.1 

0.31 

Mixed Corn 

2.1 

0.10 

0.2 

0.05 

Total drain 

iU* 

3.86 

8 .S 

5.43 

Coni] k nrnd Cokes and 
Meal 

498.1 

25.78 

! 116.7 

32.48 

Maize Meal 

129.4 

6.70 

15.2 j 

4.23 

Flaked Maize 

111.5 

5.77 

12.0 

3.34 

Palm Kernel Cake 
and Meal 

86.5 

4.4-8 

23.6 

6.58 

Bran . . 

76.6 

3.96 

7.4 

2.06 

Ground Nut Cable . . 

40.0 

2.08 

22.5 

6.26 

So\ a Bean Meal 

30.8 

1.60 

18.3 

5.09 

Colton Seed Meal .... 

21.5 

1.11 

10.1 

2.81 

Drrorticated Cotton 
Cake* and Meal . . 

7.1 

0.37 

3.3 

0.92 

Others . . . 

2.6 

0.13 

0.7 

0.19 

Total Coin-nitrates .... 

1 ,001.1 

51.98 

229.8 

63.96 

Total Bulk Foods amd 




100.00 

Conernt rates 

1,931.9 

100.00 

359.3 
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Appendix IV. 

Actual Quantity of Starch and Protein Equivalent fed per cow in herd. 
Summer Period 29th March, 1936—26th Sept., 1936, 182 day*. 
Yield per cow in herd - 355 gallons. 


Class of Food. 

Starch Equivalent. 

Protein Equivalent. 

Ha y 

lb 

152.0 

0 / 

A> 

18.26* 

lb. 

22.4 

o' 

JK39 

Silage 

0.0 

0.00 

0.0 

0.00 

Oat Straw 

6.4 

0.70 

0.3 

0.19 

Root s 

9.4 

0.13 

0.6 

0.38 

Green Fodder . . 

3.7 

0.44 

0.5 

0.32 

Beet Pulp 

3 4 

0.41 

. 

0.2 

0.13 

Total Bulk Tmxls 

171.9 

21.00 

24.0 

15.11 

C)»ds 

15. t 

1.85 

1.9 

1.22 

Bariev 

3.1 

0.37 

0.2 

0.13 

Mived Tom 

1.4 

0 17 

0.1 

0.06 

Total Grain 

19.9 

2.39 

2.2 

1 11 

Compound Take and 
Meal . 

307.5 

33.93 

■ 

72 0 

16.21 

Maize Men.1 

109.2 

13.11 

12.8 

8.22 

Flaked Maize 

75.3 

9.05 

8.1 

.V20 

Bran 

68 5 

8.23 

6.6 

i 2t 

Palm Kernel Cake 
and Meal . | 

32.7 

3.93 

7.4 

1.75 

Cotton Seed Meal 

21.5 

2.58 

10.1 

6.48 

Ground Nut Cake j 

14.7 

1.76 j 

8.2 

5 26 

Sow* Bean Meal 

5.7 

0.68 

3.4 

2.18 

Decortieatod Cotton 
Cake and Meal 1 

1.5 

1 ' 

0.18 

0.7 

0.15 

Others . . ! 

1 3 

0.16 

0.3 

0.19 

Totail Concentrates 

<>37.9 

76.61 

129.6 

s3.18 

Total Bulk Foods and 
Concentrates 

l 

832.7 

100.00 

155.8 

: 

ion (jo 
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THE CONSUMPTION OF MILKSTUFFS AND 
MEATSTUFFS IN THE RHONDDA VALLEY. 


By E. Ll. Hahky, M.Sc., 

Umvrrsiiv College, Aber>stv\}tl). 


The material on which the present study is based was 
collected in certain districts of the Rhondda Valley in the summers 
of 1031. and 1935. Information relating to the general social, 
economic and industrial background of the area, as well as state¬ 
ments concerning methods of collection, will be found in previous 
issues of this Journal (1). It is not assumed that general condi¬ 
tions in the area have or have not changed since the time the 
material \us collected and no attempt is made to relate the facts 
to conditions obtaining in the present or in any more recent 
periods than those stated. 

In carrying out these surveys of consumption of '‘milkstuffs” 
and of “ meatstuffs ” an attempt was made to get records from 
the same households on both occasions and a large measure of 
success was experienced. Out of the 259 households which 
pro\ided records of consumption of fc ‘ meatstuffs,” 217 had also 
provided records of consumption of “ milkstuffs ” a year earlier. 
Both setv of records were taken and the degree of correlation 
between income and expenditure on “ milkstuffs ” per person 
and between income and expenditure on “ meatsuffs ” per person 
was calculated in order to ascertain whether income exercised 
similar or dissimilar quantitative influences on the expenditure of 
money on both classes of foods. Previous study has shown that 
when the class “ meatstuffs ” is split up into its constituent foods 
•a very \ariable degree of relationship is obtained between income 
and expenditure on different foods (2). Taking the class H meat- 
stuffs ” as a whole, however, a better and more constant relation¬ 
ship is found because the types of “ meatstuffs ” entering into 
household budgets vary as between different households in the 
same period and the effect of taking all expenditure on meat¬ 
stuffs ” for the family is to minimise variations in expenditure 
due to the differences in choices made by consumers according 
to tastes or in attempts to make incomes meet their needs in the 
best way. The same course has been adopted with regard to 
“ milkstuffs,” for consumers of this class of food also seek the 
maximum of satisfaction by purchasing what appears to be the 
best combination of “ milkstuffs ”; and since consumers at any 
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given time vary in their judgments as to the proportion ol total 
expenditure on “ milkstuffs 55 the expenditure on any individual 
type of “ milkstuff ” should constitute, it follows that the degree 
of correlation between income and expenditure would show wide 
variation as between the individual types of “ milkstuffs 99 within 
that class. It is held, therefore, that the reaction of consumers 
is shown in a better and more direct way when the expenditure 
on the two classes of goods are considered without separation. 

The correlation coefficient between average income per person 
and average expenditure on “ milkstuffs 99 per head both 
measured in the 217 households was -r 0.805 4- 0.043 which is 
considered as showing significant positive correlation between the 

TABLE I. 

Average Consumption and Cost of Milkstuff per Person per week in all 

households. 


Sunihet of PetM»ny 


Particulav*. 

1 

o 

3 

4 

£ 

6 

7 

8 

0 

10 j 

11 

12 

l J 4 | 

Whole 














j (iruup. 

Number at Homo- 










j 



1 

i 

holds . 

4 

64 

106 

141 

02 

69 

60 

27 

20 

11 1 

4 

3 

i 1 

602 

Income Tier Person 

14/6 

23/* 

16/4 

13/4 

11/1 

9/5 

0/4 

8/6 

7/8 

6/0 ] 

6'2 

5/4 

5 1 i 

! 11'5 

Fresh Milk . . . 





1 









Pints . 

2.37 

2.85 

2 00 

1 .48 

1 .33 

1.27 

0 99 

0.63 

0.68 

0.81 

0.32 

0.16 

— - 

1.29 

Cost—pence .. 

7.12 

8.68 

6.00 

4 58 

3 91 

3.82 

2 96 

2 01 

2 01 

2.24 

0.95 

0.50 

— - 

3.92 

CONDENSED MILK : 









: 






Pints M.K.* .. 

0.50 

0.31 

0.45 

0 53 

0 49 

0.45 

0.55 

0.66 

0.71 

0 43 

1.00 

0.25 

0.84 

0.52 

Cost — pence .. 

1 . 50 

1.05 

1.10 

1 . 33 

1 .64 

1 .08 

1.35 

1.46 

1 .62 

J .06 

1.93 

0.50 

0.69 

1 .27 

Mtlk Powder and 















Malted Milk 















Pints M.K. . 

— 

0.03 

0.13 

0 00 

0.08 

0 06 

0.06 

0.07 

0 . 48 

0.16 

0.39 

0.47 

l .61 

0.12 

Cost -•pence . 


0.10 

0.40 

0.38 

0 08 

0.11 

0.13 

— 

0.85 

— 

— 

— 

-! 

0.19 

CREAM : 










! 





07 . . . . 

r - 

1 .08 

0.78 

0.56 

0.45 

0.45 

0.24 

0.19 

0.21 

0.13* 

.— 

— 

. . 

0.4) 

Cost 'pence . 

~ 

1 .23 

0.88 

0.61 

0.45 

0.37 

0.28 

0^16 

0.16 

O.I2 

— 

— 


0.47 

lTWjr srppLirs : 















School : 















Pints . 

— 


0.09 

0 10 

0.14 

0.16 

0.22 

0 18 

0.29 

0.54 

0.68 

0.34: 

J .53 

| 0 18 

Clinics : 













0.53 

i 

Pints . 

— 

— 

0.04 

0 08 

0 15 

0.25 

0.21 

0.30 

0.33 

0.19 

0.47 

0.58 

| 0.18 

Total Cost** . 
(pence) 

8.62! 

11 06 

8 86 

7.44 

0.95 

6.61 

6 01 

5.07 

6.00 

5.61 

6.33 

3.76 

6.87 

j 6.93 


* M.K -Milk Equivalent. 

** Including estimated value of free supplies of fresh milk. 


two factors after allowance is made for the size of the probable 
error. A year later the same households showed a correlation 
coefficient of 4 0.806 4 0.043 between the factors average income 
and average expenditure on “ meatstuffs 99 again measured per 
head. These two results covering the same households are 
almost exactly alike and seem to establish the fact that income 
influenced expenditures on “ milkstuffs 99 and “ meatstuffs 99 to 
about the same degree because general conditions and consumers 5 
prices did not change to any appreciable extent between the two 
dates on which the surveys were made. 
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In previous articles dealing with the consumption of “ milk- 
stuffs ” and “ meatstuffs ” in the Rhondda Valley no attempt 
was made to present an analysis of results on the basis of size 
of households as the details involved could not be incorporated in 
the space available. A detailed statement is now offered cover¬ 
ing both surveys from the standpoint of numbers of persons in 
households. 


Consumption of Milkstuffs. 

All Households . 

Consumption and cost of “ milks tuffs ” a head per week is 
shown in Table I for all households. The vast majority fell into 
the groups with two to seven persons each. Households with 
numbers below and above these limits contained few members, 
but the range was from one to fourteen persons. The influence 
of high numbers per household on income per person is clearly 
established, for apart from those with one person each, income 
fell constantly from 23s. 4d. per person in households with two 
members to 5s. 3d. per person in that with fourteen members 
and average income was 11s. 5d. Numbers to be fed in relation 
to total household income appeared to be an important determin¬ 
ant of the amount and value of ” milkstuffs ” consumed per 
person. And it would be true to say that any addition to numbers 
of persons in households without proportionate increase in income 
to keep income per person constant or rising, would tend to lead 
to a fall in the quantity or value of purchases of the best types 
of “ milkstuffs.” The Table proves this view to be correct, for 
there is a continuous though irregular fall in the quantities and 
values of fresh milk purchased in households with two members 
and over. 

Purchases of condensed milk in terms of quantities and ^ ulues 
show rather different tendencies and if anything increase with 
increases in size of households, although the figures are irregular 
from group to group. But the smaller households generally con¬ 
sumed the most expensive condensed milk. 

The relation of size of household to purchases of milk powder 
and malted milk cannot be established because much of these 
were given to some households free of cost and only a minor part 
was purchased. Only one group of households had no supplies 
of milk powder and similar preparations. 

In another article fresh cream has been called the “ aristocrat 
of milkstuffs,” and it seems to be living up to that description, 
although the statement in the Table includes quantities and values 
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of both fresh and tinned cream. Households in the size limits 
two to ten persons were the only ones to purchase this commodity 
and both quantities and values of purchases decreased as the 
size c>f households increased and the cost per unit of cream 
purchased showed the same tendency. This was due to the fact 
that the smaller households consumed more fresh cream and less 
tinned cream than the bigger ones. 

The value of “ milkstuffs 99 purchased plus the estimated 
value of fresh milk received from public sources make up the 
total value figures in Table T. These figures show rather wide 
variations between households of varying sizes and no dearly 
defined downward trend is discernible. 


TABLE II. 

Average Consumption and Cost of Milkstuffs per person per week in 
households with adults only. 






A dulta 

per Household 




Particular* 

1 

- 

a 

i 

' 

5 

0 

7 

8 

1 Whole 
Group . 

Number nf Households 

4 

no 

07 

00 

20 

8 

3 

1 

229 

Income per prison . 

14'0 


19 1 

14/11 

12 4 

10 2 

8'8 

0/4 

10 5 

Fresh Milk : 

Pints . 

'17 

4.44 

1 99 

l. or, 

1 10 

2 00 

0.80 

0.50 

i.x; 

Com - pejK‘1 

7.1- 

8.90 

5 99 

o 33 

3 2) 

0.00 

2.57 

l 30 

5 00 

Condensed Milk 

Pints M E.* . . 

o.;»o 

«>.»- 

0.45 

0.47 

O.fiS 

0.20 

0.39 

0 19 

0.47 

Cost— ponce 

i .mi 

I.U4 

1 20 

J .32 

1 09 

0 60 

0.95 

0.41 

‘•- 4 

Milk Vow per \m> 
Malted Milk * 

Pints M E.* . 


i 

0.02 | 

0 07 | 

i o.m 

! 0.05 

1 0.29 j 



I 

i 

! 0 00 

Cost--ponce 


0.10 | 

i 

0 92 i 

0.30 

0.15 

1 O 28 1 



| 0.28 

C'nrw 

Oz. 


1 

! 

1.12 

0 04 | 

0.52 

0.31 

! .J 

I 

0.43 


1 0 58 

Cost - pence . 

— 

1.39 | 

0 72 ! 

0 50 

0 25 

0 27 1 

O 02 


; o.o2 

Public supplies : 

('LINK 

Pints . 

_ 

. 

) 

0 41 

1 

) 

I 

-- i 

0.00 | 


1 0.27 

i __ 

Total (ost**. 

8 02 

11 . 4 a i 

8 23 | 

S 80 

5 30 j 

7if| 

0 12 1 

1.94 

! 8.01 

(pence) 


__ J 

1 


1 


1 

j 



* M E. - Milk Eyuivalent 

** I whirling estimated value of free supplier of fresh milk. 


Households containing adult members only. 

Table II shows the consumption and cost of “ milkstuffs ff 
per person in households containing only adult members, which, 
according to the classification adopted here are persons over 
fourteen years of age. Most households contained from two to 
five members. Income per person in all of them was on a relat¬ 
ively higher level than that obtaining in the households in 
Table I, and the average was IGs. 5d. in the former compared! 
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with Us* 5d. in the latter. The consumption of fresh milk in 
households of two to six persons was greater in those containing 
only adults than in those in Table I but when numbers became 
bigger than this the opposite was true. Again there was a decrease 
in consumption as households increased in size, with the exception 
of those containing six persons, and the average figure for this 
group was high because one household recorded very high 
purchases of fresh milk. Consumption of condensed milk showed 
little variation between households of similar size irrespective 
of whether the members were all adults or a combination of adults 
and children. The relation of number of adults per household 
to average consumption showed two tendencies. Increases in 
consumption were shown as households increased in size from 
two to five persons and decreases were shown in those with a 
greater number of persons. None of the households containing 
one, 'st \en or eight adults purchased milk powder and malted 
milk and the average consumption in the others was low and 
variable. 

Households with more than seven or less than two persons 
bought no cream and consumption declined as size increased- 
There were no significant differences between the quantities and 
valm s of purchases made by households in Table II as compared 
with fhfHe of similar size in Table I. 

The only public supplies of fresh milk were obtained from 
chines and some of the households with four or seven adults got 
supplies from this source. Quantities used. howe\er. were 
extremely small by comparison with the average of all house- 
hold*. 

The total values of milkstuffs used in households con¬ 
taining adults only showed a tendency to decline with increases 
in the size of households, but such relationship held only for 
those with two to five adult members. Again there were no 
significant differences in the total values of milkstuffs 99 used 
in households of similar size containing only adults and all house¬ 
holds. This was particularly apparent when the values of free 
supplies of fresh milk were added to the values of purchases. 

IIon*( holds con tainini> children . 

Table TIT shows the consumption and value of purchases of 
“ milkstuffs 59 in households with children below fourteen years 
old ami the classification is made on the basis of the number of 
children per household. This has been done in order to bring 
out the relationship between the number of children per house¬ 
hold and the consumption of milk per person. 
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Numbers of households declined as the number of children 
per household rose from one to ten and the majority contained 
one to three children. Income per person was distinctly lower 
in this type of household than in those previously discussed. 
Average income per person was 10s. 2d. compared with 10s. 5d. 
for the all-adult group and 11s. 5d. for the whole group and 
there was a steady decline in income per head as the number of 
children per household increased from one to seven but the last 
two groups showed insignificant increases. 


TABLE III. 

Average Consumption and Cost of Milkstuffs per Person per week in 
households with Children up to 14 years of age. 





.Yum 

'>er of 

ri hildien per Housefio, 

d. 



Particulars. 

1 

o 

3 

4 

5 

1 

i 

6 

7 

8 

10 

Whole 

(•'roup. 

.Number of House¬ 
holds . 

157 

107 

63 

20 

12 

7 

4 

2 

1 

373 

No. of Persons per 











Household .... 

4 4 

5.0 

6.4 

9.3 

9.2 

9.4 

8 7 

12.0 

11.0 

- f-r 

♦ > . t 

Income per Person.. 

18/- 

10/2 

8/8 

8/2 

6/9 

5/10 

4/8 

5/1 

5/3 

10 2. 

Fresh Milk : 











Pints . 

1.47 

1.17 

0.81 

0.74 

0.62 

0.54 

0.28 

0.16 

—- 

1 09 

Cost—pence — 

4.51 

3.55 

2.47 

2.24 

1.86 

1.02 

0.84 

0.50 

— 

3.28 

Condensed Milk : 











Pints M.E.* 

0.47 

0.52 

0.62 

0.81 

0.41 

0.59 

0.30 

0.25 

0.32 

0.39 

Cost—Pence 

J .23 

1.24 

1.53 

2.04 

1.01 

1.45 

0.65 

0.50 

0.64 

1 .33 

Milk Powder and 
Malted Milk : 











Pints M/B* 

0.07 

0.09 

0.09 

0.21 

0.60 

0.11 

0.69 j 

0.73 ! 

1.61 

0.15 

Cost -pence . 

0.22 

0.19 

— 

— 


— 

— 

~~ 


0.13 

•Cream : 

1 










Ob. 

0 04 

0.44 

0.24 

0.16 

0.15 


— 

1 —- 

— 

0 40 

Cost. — pence ., 

0.78 

0.42 

0.22 

0.19 

0.18 


— 

— 

— 

0 44 

PUBLIC SUPPLIES : 
SCHOOL : 











Pints . 

0 13 

0.15 

0.34 

0.26 

0.60 

0.49 

0.57 

0.42 

1.43 

0 25 

Clinic 











Pints . 

0.10 

0.34 

0.13 

0.27 

0.37 

0.59 

0.40 

0.29 

0.50 

0.23 

Total Cost** .. 

7.43 

6.87 

5.63 

6.06 

5.96 

6.31 

4.40 

3.13 

6.43 

6.62 

(pence) 











*M.j: Milk Equivalent 

** Including estimated value of tree supplies of fresh milk. 


Average consumption of fresh milk was much below that in 
the all-adult group and purchases decreased in quantity and value 
as the number of children per household increased. That is to 
say, not only did households wholly comprised of adults purchase 
more fresh milk per person than those comprised of adults and 
•children, but households with the greatest number of children 
purchased least. This phenomenon appeared to be due to the 
lowering effect of increases in numbers of children on income 
per person thereby curtailing purchasing power in relation to 
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numbers of persons to be fed. Purchases of condensed milk did 
not make up for the smallness of purchases of fresh milk and 
only in some groups were the values and quantities purchased 
significantly higher than in similar size groups for the other types 
of households. On the whole the tendency was for consumption 
per person to increase from group to group to households with 
four children and beyond that point to display irregularities. 
Consumption of milk powder and malted milk tended to increase 
with increases in numbers of children per household, but these 
“ milkstuffs ” were obtained free of cost in all households except 
some of those with only one or two children. 

No household with more than five children bought cream of 
any kind. The average quantities and values of purchases were 
much below those for other groups. Moreover, these declined 
with every increase in numbers of children per household. 

Supplies of milk from public sources were obtained free of 
cost by some children in schools and by some other persons from 
clinics. The quantities obtained in this way by households 
containing children far exceeded those obtained by the other 
groups. The tendency was for combined supplies from schools 
and clinics to show increases as numbers of children increased 
but the trend was irregular. 

Total values of “ milkstuffs 55 consumed, after evaluating the 
quantities of fresh milk obtained from public sources, showed an 
ill defined trend towards decrease as the size of household was 
increased by children. 

It may be said that the study of the groups of households 
showed that the one needing most fresh milk purchased least 
because of restricted purchasing power as expressed by income 
per person. The same observation is true of purchases of cream 
and to some extent of condensed milk. But the provision of 
free supplies of fresh milk and some milk powder, tended to level 
up the consumption between groups. 

As incomes did not rise with increase in size of household 
the resulting shortage of income in proportion to numbers of 
persons housewives had to provide for caused restriction of 
purchases of relatively expensive “ milkstuffs 99 like fresh milk 
and cream. But the effect, on “ milkstuffs ” like condensed milk 
and milk powder and malted milk was rather different and in¬ 
conclusive. There was a tendency, however, for the principle 
of substitution to be applied and consumers chose the best 
combination of “ milkstuffs ” and thus used purchased supplies 
of fresh and condensed milk, free and purchased supplies of milk 



76 


The Welsh Journal of Agriculture* 


powder and malted milk and free supplies of fresh milk to attain 
this end. The values of total “ milkstuffs ” consumed indicate 
that they experienced a large measure of success in doing this 
but it was not complete for there still existed rather wide 
differences in the values of “ milkstuffs ” per person consumed in 
households of different sizes. 

Consumption of Meatstuffs* 

All Households. 

The consumption of “ meatstuffs ” is expressed per adult 
equivalent, as it is held that adults arc more important as con¬ 
sumers of meat than are children under fourteen years old (3). 


TABLE IV. 


Average Weekly Consumption and Expenditure 

adult equivalent. 
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Fogs . 

Quantity (oz ) 
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4.39 
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Total (lb) .... 
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40 . 55 

*1 33 
,39.36 

2 81 
33.40 
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28.89 
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27 80 
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J 72 
10 81 

1.08 
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Table IV shows the consumption and expenditure on meat¬ 
stuffs 99 by a group consisting of all households. Their size ranged 
between two and twelve persons but the majority contained six 
persons or less. Income per person averaged 11s. 3d. and showed 
regular decline as the size of households increased from two 
members. 

Purchases of fresh meat declined almost regularly as the 
number of persons per household increased, those containing 
eight or ten being the only exceptions. But this made little 
difference to the obvious downward trend of consumption. 
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Quantities of cured meat did not display such regular tendencies, 
but with the single exception of households composed of eight 
persons, values of purchases of cured meat did show a tendency 
to decline in this respect. Consumption of prepared and tinned 
meat in terms of quantities and values showed a tendency to 
vary between the households of different sizes and no well defined 
trend was established. Quantities of fish consumed showed a 
tendency to decrease irregularly from the smaller to the bigger 
households but values showed a more definite tendency to do this; 
households with eight persons were again the only exception. 
The same tendency was true of quantities and values of eggs, 
but households composed of seven or eight persons were excep¬ 
tions to the rule. 

Total quantities of “ meatstuffs 99 consumed declined from 
3.30 lb. per adult equivalent in the households with only two 
jKTsons to 1.(58 lb. in those with ten persons. The decline was 
regular save for small irregularities in households with six or 
eight persons. Values of total purchases of meatstuffs ” ex- 
presed in the same way declined regularly from 3s. 4^ cl. to 
Is. Ojd. with the sole exception of households with eight persons. 


TABLE V. 

Average Consumption and Expenditure on Meat, Fish and Eggs per 
person per week for households of Adults only. 
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Eggs ■ 
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7» .04 

2.7)7 

4.09 | 
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Total Quantity (lb.). 

8 87 
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2.57 

2.01 

2 21 ! 
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40. »;> 
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Households containing only adult members. 

Since these households contain only adults, figures in Table V 
are given per head. 
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All households of this type fell between the size limits of two 
to six persons* The number in each size group showed some 
irregularity and income declined as the size of household increased 
except in those with six adults where a marked increase in income 
was displayed but the average income was considerably higher 
than in the whole group being 14s* 2d, as compared with 11s* 8d* 

Average consumption of fresh meat in the adult group was 
higher in terms of quantities and values. And it is extremely 
important to notice that except in one case quantities and values 
of purchases declined as households became larger. It appears 
that as income per person in size group 6 was higher than in 
the previous one no restrictive effort was imposed by income 
despite increase in the size of household. Purchases of cured 
meat were little higher in this type than those in all households 
and declined regularly from the smaller to the bigger households 
—even in those with six persons, which is contrary to what 
happened with fresh meat. On the whole, appreciably less 
prepared and tinned meats were consumed in households com¬ 
posed of adults as compared with others. Quantities and values 
of this kind of “ meats tuff ” showed no clear trend in relation 
to numbers in households. But fish, consumed in least quantity 
by the adult group, showed regular decline in values and 
quantities with increases in size of households. Adult households 
again consumed most eggs and purchases showed a regular decline 
in values and weights from the smaller to the larger households 
except those with six persons. 

Average values and quantities ot the total “ meatstuffs 99 
generally declined with the increase in the size of households, the 
range between high and low in terms of weight and value of 
“ meatstuffs 99 consumed was 2.01 lb. to 8.37 lb. and 2s. 0;]d* 
to 3s. 5d. 


Households composed of adults and children . 

Households containing children were of sizes ranging from 
two to twelve persons and the most representative number fell 
between the size limits two to eight persons. Apart from one 
household with only two persons incomes declined steadily from 
the smaller to the larger and average income per person was only 
10s. 3d. as compared with 14s. 2d. in the adult group. 

Average consumption of fresh meat was very much lower 
than that for ail households and quantities and values declined 
with increases in size except in the cases of households with eight 
or ten persons. Values and quantities of purchases of cured meat 
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declined as households increased in size with the single exception 
of those containing eight persons. Consumption of prepared meat 
was higher in this type of household than in any other and again 
there was no clear relationship between numbers in households 
and quantities or values of purchases. Exactly the same features 
characterised the consumption of lish. Eggs were consumed by 
households of all sizes but average consumption was much below 
that found in those consisting of only adults. The quantities 

TABLE VI. 


Weekly Consumption and Value of Meat, Fish and Eggs per Adult 
Equivalent in households with Children. 
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8.00 

6.60 
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3.75 

4.39 

3.39 

2.70 
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Total Quantity (lb.) . 

2.74 

3.37 

2.90 

2.60 

2.50 

2.13 

2.45 

1.72 

1.69 

2.51 

Cost, (pence) . 

24.00 

30.99 

36.24 

31.98 

28.18 

24.12 

26.00 

16.80 

18.28 

28 79 


and values of eggs consumed declined regularly as households 
became larger but the sequence was broken by those comprised 
of eight persons. 

The general tendency was for consumption of total “ meat- 
stuff :s in households containing children to decrease with increase 
in size and this occurred with regularity except in the case of 
quantities in respect of households containing seven persons and 
in the ease of values in respect of those containing seven or over 
ten persons. The range between the highest and lowest con¬ 
sumption and expenditure was wide, being 1,00 lb. to 3.37 lb. 
and Is. 4jd. to 3s. id. 
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Conclusion. 

Purchases of “ milkstuffs ” and “ meatstuffs ” showed high 
positive correlation to income. Consumption of “ meatstuffs ** 
varied in relation to types and sizes of households. Those com¬ 
posed wholly of adult members consumed more of the better and 
protective kinds of “ meatstuffs 55 than those containing adults 
and children. Some members of the latter households must 
have suffered from the lack of protein foods of a protective 
character such as eggs, and it is probable that in households with 
adults working for low wages the chief sufferers on this account 
were children because of the prevalence of the practice of feeding 
the breadwinner irrespective of the needs of other members. 
Average consumption also declined as households increased in 
size in both types. But it is quite clear that this effect would 
work far more havoc in households with children than in those 
without them because the latter were much larger. It follows 
that increases in size of household, though always affecting con¬ 
sumption, caused really serious problems in those with several 
children. The fact that the larger households tende d to consume 
more prepared and tinned meat as well as fish than smaller ones 
is proof of this. These kinds of “ meatstuffs ” varied enormously 
in value per unit weight and thus afforded opportunities for house¬ 
wives to purchase foods to make up bulk or give savour to other 
and less attractive articles of diet. Support is given to the 
argument that consumption varied inversely with size of house¬ 
hold only when increase or decrease in numbers of members < aused 
increase or decrease in income, because increase in consumption 
occurred when size of household and income per person moved in 
an upward direction. This tended to .show that the influence of 
income on purchases was stronger and more direct than size of 
household. That is to say, given the necessary income per person 
households of varying sizes would have shown a more regular 
rate of consumption. The consumption of u milkstuffs ** showed 
precisely the same trend as that for “ meatstuffs 99 though values 
of the latter were much greater than those of the former, but for 
each person a high proportion of income was spent on these two 
foodstuffs. It may be said that type and size of household 
influenced consumption mainly in so far as they affected income 
per person. 
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HOUSEHOLD BUDGETS IN THE 
RHONDDA VALLEY. 

E. Ll. Hahry, M.Sc., and J. R. E. Phillips, B.A., 

Timersity College, Wwrjstuyth. 


Introduction. 

Household budgets )>rovide information about the income 
getting and the income spending activities of people and com¬ 
munities. The purpose and value of studying them is to discover 
factors and combinations of factors influencing the consumption 
of goods and services by human beings. Such information is 
valuable in so far as it forms a basis for initiating improvements 
in modes and standards of living of society, as a whole, or of 
certain groups within it. But these studies are valuable not only 
as guides to necessary reforms in consumption but also as indic¬ 
ators of the relative importance of the “ elements ” forming the 
sum total of consumption of households living on similar or 
differing social and income planes. The 66 elements ” of consump¬ 
tion may be regarded as food, clothing, shelter, fuel and lighting 
and certain optional items such as education, insurance, etc. It 
is important to producers who expend time, labour and money in 
producing articles to satisfy these wants to know the effects of 
increases or decreases in income on the market for the goods they 
produce. It is also important that they should know what effects 
increases or decreases in consumption of any of the different 
elements 99 will have on the market for the others. Likewise, 
agriculturists can gain considerably from knowledge of tendencies 
of the effects on the market for food of greater or lesser con¬ 
sumers 9 expenditure on other goods and services of a non-food 
character, for it is clear that the greater the amount of income 
spent on food the less the amount available to buy other 
things and ince versa . Demand for food is exceptionally strong 
as it is one of man’s primary wants. The proportion of man’s 
activities which goes to satisfy this want varies with different 
types and in different stages of society and with different groups 
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within it. With the development of the productive arts the 
proportion which must needs be spent ori foods has tended to 
diminish, thus setting free time to develop other forms of activity 
and means to acquire new habits of consumption. This feature 
is of fundamental importance in a surplus economy. Under 
present conditions the demands for food and different kinds of 
foodstuffs are in turn the products of strong economic and social 
forces, which determine directly how much money shall be spent 
on food and indirectly how much shall be used to buy other 
things. But in virtue of its absolute necessity food is given 
pride of place in budget statements despite the fact that the pro¬ 
portion of total income used to buy it tends to decline in the 
most progressive communities as incomes increase. Studies of 
complete household budgets are necessary from the agricultural 
standpoint because the existence of abnormally heavy expend¬ 
itures on items of a non-food character may explain the failure of 
certain sections of consumers to purchase as much food or of as 
good quality as may otherwise be permitted by conditions of 
food prices and incomes. 

Again food itself is a convenient name for a number of 
nutrients all having the power in different degrees of affording 
sustenance to any living organism. Food can be divided into 
various categories, but the most recent broad dhision is that 
between energy giving and protective foods. Foods of these types 
must be included in every satisfactory system of diets. The pro¬ 
portions of each type used are important and there is a tendency 
to say that large masses of people are living on diets badly 
balanced in this respect. This is equivalent to saying that either 
the food raised is unsuitable to physiological requirements, or 
even if the food needed is produced it cannot reach consumers 
in the correct proportions due to the lack of purchasing power, 
defective knowledge of values, strong prejudices or high prices* 
But consumers are still selecting a combination of foods which, 
according to their standards of judgment, form the best com¬ 
binations giving the maximum satisfaction under given condi¬ 
tions. The only way of ascertaining the reasons for the behaviour 
of consumers in relation to purchase of food materials is examin¬ 
ation of all the items of foods used during a given time in rela¬ 
tion to social classes and incomes. 

Inquiries into the consumption of special groups of foods like 
“ milkstuffs ” perform useful functions so far as they go and 
practical and valuable results have been obtained from their use* 
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But used without certain safeguards they are extremely danger¬ 
ous in so far as they do not show the relation of consumption of 
a particular food to the consumption of foods as a whole. House¬ 
hold budgets eliminate this very serious limitation of any state¬ 
ment of consumption of single or closely allied groups of foods. 

How serious the practical errors may be as a result of use 
of material showing only part of expenditure on foods can be 
illustrated from recent work in this field. In a part of the 
Rhondda Valley it was found that out of 11s. 5d. of income per 
person 2s. 7|d. was spent on “ milkstuffs and “ meatstuffs ” 
(excluding butter and cheese from the former and including fish 
in the latter). The proportion of income spent on these foods 
therefore is high and this is a characteristic of communities with 
substantial incomes and high standards of living. As compared 
with some people living in countries with other geographic, 
economic, and political environments a relatively poor group in 
the Rhondda Valley show evidence of high and expensive con¬ 
sumption of foods. At the same time incomes in this area are 
low and social conditions are poor relative to those which are 
found in other parts of this country. In this most distressed of 
areas the mass of the people have been and still are living in 
comparative poverty. It is of interest to enquire why they 
showed a tendency to consume some articles of food in a way 
much more characteristic of wealthy than of poor communities. 

Some general reasons for this behaviour of consumers are 
known. When a community begins to obtain greater command 
over natural resources and to develop advanced technical 
methods of exploiting them, early efforts are directed 
to increasing food supplies, then to increasing variety, 
and later to improving qualities. In a stratified society 
these changes take place at different times and at 
different rates, but where there are no rigid taboos each 
class down the social scale tends to raise its standard towards that 
of the class immediately above as general incomes rise, or as 
changes in distribution of incomes give each class its opportunity. 
Having achieved a given standard each class, and most of the 
individual households in each, strives to maintain it. Economic 
setbacks like unemployment compel households to make certain 
adjustments in expenditures, and in varying degrees these are 
made to secure supplies to meet physiological needs, or to meet 
primary requirements, and then to meet certain social needs and 
generally in the endeavour to maintain health, energy, and some 
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social standards. But consumers, like producers in similar cir¬ 
cumstances, have some obligations like rent which are o! con¬ 
tractual character, and adjustable only with difficulty. Accord¬ 
ing to knowledge, prejudices, preferences, fear of or respect for 
neighbours, with some socially acquired needs of varying pres¬ 
sure, and individual, family, and social valuations of primary and 
social necessities each household makes adjustments in expend¬ 
iture to meet changes in incomes and expectations of income. 
These changes are of multiple and complex character. 

Hitherto it does not appear to have been possible to study 
these changes in process or in 'movement as they occur from the 
dynamic causes, but it has been possible to make inferences about 
them from studies of expenditures of households in different cir¬ 
cumstances at a given time. It has been felt therefore that the 
collection of a small number of records of household expenditures 
extending over a considerable period of time would be of special 
value, but for the moment the static method is in use and com¬ 
parisons are made between groups of households suffering in two 
different degrees from unemployment and another group in which 
the heads 99 are employed. 

The statement offered is preliminary and it is proposed to 
extend this work after discovery of the best methods of collec¬ 
tion and analysis of records. Statements of expenditure on all 
goods and services were obtained from forty-six households in 
the Rhondda Valley for the month of July, 1936. Households 
of varying types were visited and heads were asked to iill in and 
return record forms provided by the Department. J Little assist¬ 
ance was given in the actual work of recording after the purpose 
of the forms had been explained. 

Consumption and Employment. 

The average number of persons per household was 4.5 and 
over 62 per cent, of income was derived from wages or businesses, 
about one-quarter of it from public assistance and quite small 
proportions from pensions and other sources. 2 But the sources 
from which incomes were obtained varied considerably in differ¬ 
ent types of households as is shown in Table I. 


1 Department of Agricultural Economies, Tniversity College of Wales, 

Aberystwyth. x 

2 Average size of households, proportion of income by sources, and 
average expenditure on “ mi Ik,stuffs *’ and meat stuffs ** agree \ery closely 
with the results of previous surveys. (See Appendix). 
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About 45 per cent, of the households had no member earn¬ 
ing wages and about 90 per cent, of income was obtained from 
social sources. In eight of the households with heads unem¬ 
ployed there were other members earning wages, and this group 
showed less reliance on income from social sources and more on 
income from wages. Nearly 97 per cent, of income in house¬ 
holds with heads in employment was derived from wages or 
business. The table, therefore, shows gradation from very heavy 
reliance on social income in the first group to almost complete 
reliance on earnings in the third group. 

TABLE I. 

Sources of Income (Per Cent.) 
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The income and expenditure accounts of these households 
demonstrated that considerable ingenuity was being exer¬ 
cised in making the accounts balance. That is to say, in those 
households with the lowest incomes there was a tendency for 
expenditure to exceed incomes, but not by very much. Generally 
these were households with the greatest numbers of unemployed 
members. Those with members working fared a little better and 
by exercising considerable thrift in expenditure some part of 
income was saved. But this was done more out of fear for the 
future rather than from any obvious margin or any easy method 
of saving. It may be said that some saving was done when it 
was socially undesirable because householders had to do without 
necessaries in order to save. Experience of lack of work of any 
kind in the last few years has made people in this area extremely 
cautious and particularly vigilant with regard to all items of 
expenditure. And when work is available attempts to save are 
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made in order to recover some part of resources which have been 
lost as a result of prolonged unemployment. This is a strong 
factor tending to curtail spending and more particularly some 
forms of it. 

The proportion of expenditure on the various items differed 
in households of varying types. In those with little or no unem¬ 
ployment about 40 per cent, of expenditure was on food, 10 per 
cent, on clothing and the remainder on other things. Where 
unemployment prevailed almost 50 per cent, was on food, about 
10 per cent, on clothing and slightly over 40 per cent, on other 
things. Expressed as proportions of income, the figures in the 
former group would fall to about 38 per cent, for food and in 
the same ratio for the other items, and the new r item would 
account for the proportion of income saved; in the latter group, 
however, no change in the proportions is possible because expend¬ 
iture exceeded income. Thus the group with the lowest income 
had perforce to spend the greatest proportion on food despite 
the fact that it was spending slightly beyond its immediate 
means. 

The percentage of expenditure on the various types of goods 
and services is shown in Table II. 


TABLE II. 

Proportion of Expenditure on all items. 
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The same grouping has been adopted as in Table I. Those 
households where there w r as no wage earner w T cre the weakest 
economically, while those where the head was in employment 
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were considerably better off than the ones where the head was 
unemployed but contained one or more supplementary earners. 
After food, rent and rates were next in order of importance. 
Although there was a tendency for this item to rise with advanc¬ 
ing economic status, there are grounds for believing that rent 
and rates are a first charge on income and that other expendit¬ 
ures are made after this necessary payment has been met or 
allowed for. Smaller proportions were expended on fuel and 
lighting and clothing. Insurance appears to be quite an import¬ 
ant item, especially in groups I and 2. The first three groups, 
moreover, are in order of rising economic status, and of rising 
expenditure. As the Table represents the distribution of total 
expenditure it follows that equal proportions represent slightly 
rising expenditures, and rising proportions represent steeper 
increases, and vice versa. It is observed that as spending power 
increases a greater proportion of income is spent on “ optionals.” 
Expenditure on food is therefore of outstanding importance. 

Facts relating to expenditure on different kinds of foodstuffs, 
numbers of households and persons, types of households and 
average incomes are set out in Tabic ITI 

The households with all members out of employment and 
those with almost all members in employment contained about the 
same number of persons -4.3 to 4.2; those with the heads unem¬ 
ployed but containing supplementary earners were bigger and 
contained about 5.(> ]>ersons. Incomes were lowest in the 
unemployed groups and varied inversely with the intensity of 
unemplovmcnt ; the group with almost all members employed 
received very much higher incomes and these varied directly with 
the intensitv of employment. Total expenditure on food varied 
from 17s. 5)d. to £1 <»s. <> : fd. That is to say, the persons living 
in enforced idleness spent over fis. per month less on food than 
the more fortunate of their fellow men. The wealthiest group 
spent most on meat, eggs, and “ milkstuffs,^ but there was 
remarkable similarity in expenditures on fish, though expenditure 
on foods of animal origin ahvavs accounted for more than half 
of the total expenditure on foods. Households with most mem¬ 
bers employed also spent most on fresh fruit and vegetables. 
Nearly all these foods are considered to have important protective 
functions in human nutrition, and it is clear that employed per¬ 
sons could buy these in much greater quantities than the unem¬ 
ployed persons. But some households in which unemployment 
was heavy spent as much, and sometimes more, on bulky and 
cheat) foodstuffs, than those in which members were almost all 
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employed. Expenditure on cereals and other breakfast foods and 
butter and cheese and margarine were outstanding in this respect. 
Practically all these foods were cheap and relatively bulky, and 
it was largely from liberal use of these that the unemployed 
households supplied bodily needs. Some of these foods perform 
protective functions, but in the main they supply energy to the 
body. Expenditure on fresh vegetables, including potatoes, was 


TABLE 111. 

Expenditure on Foodstuffs per Person per Month. 


Type. 

Head un¬ 
employed 
without 
Supple¬ 
mentary 
earn cm. 

Head un¬ 
employed 
with 
Supple¬ 
mentary 
earnera. 

i 

I Head in 
Employ- 
; merit. 

1 Ylwlc 
Croup. 

No. of Households 

21 

s 

j- 

t(i 

No. of Persons 

90 

4;> 

72 

207 

. 

Average Income per 
Person 

£1 m a 

£2 11 9 

£li 17 <» 

X2 14 2 


X s. d. 

£ s. <1. 

£ !.. d. 

X b. cl. 

Meats, Suet, Fish. 

lw* 


t» i ; 

! 7 10; 

6 

Cereals and Bieakfast | 
Foods 

2 11 

4 9 

i .* s; 

1! i 

Butter, Margarine 
nml Cheese .... | 

3 41 

i til i 

l H 

3 1 H 

Milkstuffs 

1 4 j 

1 1 

2 (i 

1 91 

Fruit ; 

1 i 

9{ | 

1 1 HI 

1 1J 

Vegetables 

1 8-i 

l 7 

o o ■ 

. - *• k 

l 104 

Piesmes . j 

1 31 

i m 

2 U 

1 H 

Bev erases I 

I 0 

i .v. 

1 61 

l 3* 

Home Produced Food 
and meals from , 
home 

1 | 

1 0 : 

“4 

44 

Total 

o 17 ;*i 

l s :>J I 

1 ! 

1 6 62 J 

; 1 1 lli 
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not much different in households suffering from much or little 
unemployment, but that on the more “ protective ” kinds of 
foods was very deficient in the former as compared with the 
latter. Recent increases in prices of foods purchased in 
greatest quantities by the unemployed will tend to make their 
expenditure relatively heavier on these, and there will be still 
less money available for buying the more protective kinds of 
foods. Increases are also occurring in prices of other things, and 
these will also tend to force the most unfortunate in the com¬ 
munity to buy less and less of foods which they most need. 

i 
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Thus, unless incomes are increased in some way, there must be 
further decline in the amount of money spent on the most neces¬ 



sary foodstuffs and if this change is sufficiently widespread it 
must have some reaction on relative prices in the markets for the 
foods of protective character. 
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Income and Expenditure on Food. 

The influence of income on expenditure on foods is shown in 
Table IV. The majority of the households showed incomes 
ranging from £1 to £8 per person; numbers in the remaining 
groups were small and incomes ranged from £3 to £7 and over. 
Income varied inversely with size of household in the first two 
groups, but this did not occur in groups earning over £3 per 
person except the last one. Expenditure on meats tended to 
increase with income, but more so for meats other than fish. 
Similar tendencies were shown for expenditures on cereal and 
breakfast foods and for commodities like butter, cheese, margar¬ 
ine and eggs. The value of “ milkstuffs ” showed almost con¬ 
tinuous and substantial increases from the lower to the higher 
income groups and those for preserves showed an unbroken 
upward trend. Expenditure on fruit and vegetables showed some 
irregularity but generally tended to rise with incomes. In fact 
there were no foods the expenditure on which did not increase 
with income, but there was a tendency for expenditure on differ¬ 
ent commodities to show varying rates of increase in response to 
increases in incomes and in the cases of some commodities the 
complete response in this respect was reached much sooner m 
the income scale than in the cases of others. Hut taking all the 
expenditure on foods for each group there were substantial 
differences between the groups. Households in the second income 
group spent about 5s. Gd. per person more than those in the first, 
and the third group spent 1 Is. more. The next three groups spent 
almost twice and the last group almost three times as much as the 
first group. The rate of increase in total expenditure on foods 
is much lower than the rate of increase in incomes. 

The overwhelming importance of expenditure on 46 meat- 
stuffs ” in all households is quite clear, but the importance* of 
dairy produce (including “ milkstuffs ”) and cereal and breakfast 
foods is also marked. But a study of Table IV brings out similar 
features to those discussed in the section on consumption and 
employment. The most poverty stricken households are the ones 
which obtain least of the necessary nutrients and increases in the 
prices of the bulkier and cheaper foods must result in less money 
being spent on the more desirable kinds of food. 

The position is that the lower income groups while having 
less income per head than any of the others, but having about 
the same food needs per head, cannot sacrifice all the non-food 
expenditures. They attempt to satisfy approximately the same 
food requirements at a lower cost per head. The attempt takes 
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two forms—first some redistribution of the total purchasing power 
allocated to foods as between the different classes of foods, and 
second a change from a better to a lower quality, and from 
Higher to lower price commodities, within some of the classes like 
“ meatstuffs 99 and “ milkstuffs.” The redistribution causes 
reduction in quantities and proportions at some points and 
increases at others; but, strangely, the change from a higher to a 
lower quality and price within one class may occasionally cause 
change to a higher from a lower quality in another class. The 
total of adjustments in a change from a higher to a lower income 
and a higher to lower expenditure on foods is by no means simple 
or merely quantitative : at various points it involves subtle 
changes in qualities. There arc some requirements and demands 
which are relatively stable and others are highly adjustable. In 
the circumstances under discussion, the demand for bread will be 
fairly stable, or it may increase slightly, but in any ease the 
proportion of expenditure on bread will rise. But in the cereals 
group, there may be goods like cake, biscuits, or some breakfast 
foods on which expenditure will be reduced. In the ease of 
vegetables, the almost universal item—potatoes—will generally 
tend to show a fixed demand, and if there is any change there 
may be an increase because of reduction of supplies of other 
vegetables; but in any case with a fairly fixed demand for 
potatoes there is a tendency for the proportion of expenditure 
on vegetables to increase as total expenditure is reduced. 

Consumers placed in such predicament will always have to 
choose those foods which appease hunger in the greatest degree, 
Housewives in such positions attempt to get the necessary satis¬ 
faction and nutriments from the cheapest foods, but when the 
costs of these rise the markets for other foods, other commod¬ 
ities and services, must suffer if incomes fall or remain stationary. 
While it is true that consumers, particularly those in poor cir¬ 
cumstances, suffer first, this suffering must be communicated 
ultimately to producers through the ordinary mechanisms of 
markets. 

General Expenditure and Income. 

Of the expenditure on goods and services of non-food char¬ 
acter that on rent and rates was the most important, followed 
by the items clothing, heating and lighting, insurance and thrift 
clubs. The remaining expenditure was spread over many items 
which may be called conventional necessaries. The proportions 
of expenditure on rent and rates and thrift clubs mainly for pur¬ 
chase of goods or holidays varied inversely with income, while 
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the reverse was true of the items clothing, insurance and conven¬ 
tional necessaries. Expenditure on heating and lighting was 
relatively constant in all income groups, but there are some 
special conditions of supply of fuel in the Rhondda district. Total 
expenditure on wants of the non-food type tended to increase at 
a much greater rate than incomes, and thus increased more 
rapidly than expenditure on food in response to improvements 
in material circumstances. But the real relationship of incomes 
to expenditure on non-food wants cannot be determined without 
studying budgets for a longer period than one month, because 
some expenditures on such products or services tend to vary 
widely in amount and to occur at irregular intervals. The only 
satisfactory way of removing the results of sudden increases in 
expenditure is by averaging them over fairly long periods of time. 

Conclusions. 

It may be said by way of summary that the community 
studied showed that large numbers of people in it were spending 
more money than they were earning while others managed to 
save just a little. But this saving was done, in the main, because 
households feared the continuation or re-emergence of unemploy¬ 
ment with its consequent hardships. Not all saving was done 
because there was real capacity to save. For all types living in 
the community 40 to 50 per cent, of total expenditure was on 
food and the proportion varied inversely with the wealth of the 
households. Examination of sources of income, more partic¬ 
ularly as regards employment and unemployment, showed that 
these had important influences and though the proportion of total 
expenditure used for purchase of food declined as average income 
rose, the actual expenditure increased. Expenditure on food by 
income groups confirms this view. Employment and unemploy¬ 
ment, high incomes or low incomes, again influenced the pro¬ 
portion of expenditure on the better types of foodstuffs, and 
generally employment and high income and high expenditure on 
the better kinds of goods seem to be closely and positively 
associated, for there was more of ,a tendency to buy less of the 
protective foods among the poorer sections of the community 
studied. Present increases in prices must intensify this tendency 
so long as incomes remain unchanged or are lowered. Should the 
incomes of the poorer people rise then they will be able to cope 
with increases in the prices of those bulky foods which are 
fundamentally necessary to their satisfaction and still spend as 
much as they do now on better kinds of foodstuffs. And unless 
this occurs there must be a continuation and perhaps mtensifica* 
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tion of the anomalous position of plenty of protective foods on 
the market but restriction of purchasing power preventing 
consumers from buying what is relatively the cheapest food. For 
this restriction of spending power can be intensified equally by 
restriction of income and by increases in prices of goods which 
consumers must buy. So far as this study goes it points strongly 
to the conclusion that both these influences are now operating 
and that the latter is assuming increased importance. Further¬ 
more this fact as well as seasonal factors may account very largely 
for the small decline in the proportion of income spent on “ meat- 
stuffs ” as compared with a previous study. But the relation¬ 
ship of income to expenditure on any goods or services cannot 
be determined exactly when practically half of a community is 
spending slightly beyond its means and running into debt at a 
particular time. When the inquiry has been conducted for a 
sufficient length of time the influence of indebtedness on expend¬ 
iture over long and short periods can be more accurately 
determined. 

APPENDIX. 

Comparison of Some Results of Budget Studies in the Rhondda Valley. 

Expenditure, etc., per Week. 

\s tins is the third study of eypcwdiiture inter alia on foodstulls in the 
Rhondda Yalku, it seems desirable that a < , om|*arison of some of the chief 
conditions and lesnlts should be presented in order that .similarities and 
differences ma\ be indicated. 
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61 
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30 
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* K. Id. Harry Consumotion of Milk in a Distressed Area of South Wales. 
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THE OPERATION OF THE MILK 
MARKETING SCHEME IN WALES, 1935 - 6 . 


By J. R. E. Phillips, B.A., 

Ini varsity College, Abcrystuytili. 


Increase in the efficiency of production is a characteristic 
feature of the agriculture of this country during recent years. 
While this improvement is in itself desirable, it does not follow 
that it will automatically turn out to be an unqualified benefit to 
producers. In the long run increase in productive efficiency is 
advantageous to producers only in so far as they succeed in dispos¬ 
ing of the increased output which is likely to occur at such a price 
as will yield a return sufficient to cover costs of production along 
with a normal margin of profit, and then retain some of the in¬ 
crease in consumers’ supplies arising from efficiency. It may well 
happen that an increase in production, due to increased efficiency 
or otherwise, will force down prices to an unremunerative level, 
and thus prove detrimental to producers’ interests. The terms 
on which farmers exchange their products are therefore of vital 
importance as it is upon the success of these processes of inter¬ 
change that their business achievements are measured and on 
which their potential if not their actual standards of living depend. 
In other words, the problem of marketing has to be solved, and 
as t,he conditions governing production, distribution, and con¬ 
sumption are continually changing it is apparent that in the 
interests of the farming community the marketing structure 
should be modified or perhaps re-modelled so that it may provide 
for the harmonious working of the dynamic elements involved in 
the situation. 

During the years just prior to the advent of the Scheme the 
condition of the milk market was such as to render some form of 
organised marketing essential in the interests of all sections of 
the industry. Many factors contributed to a partial collapse of 
the market, among which may be mentioned the steady inerease 
in production, which was brought about both by the increase in 
the mzc of the dairy herd, and also by an increase in the yield 
per cow. But there was no corresponding expansion in the 
demand for liquid milk. This was also a period of falling world 
prices, those of imported dairy products suffering a severe and 
almost a continuous decline from about 1925 onwards. The raw 
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material values of milk for manufacture into butter, cheese, and 
other milk products fell to very low levels, while there was much 
undercutting in the liquid market. By 1933 the position had 
become so acute that it was felt that the collective bargaining 
methods then employed were inadequate to meet the situation. 
In October of that year the Milk Marketing Scheme was adopted. 

Three full years have now elapsed since the Scheme began 
to function, and, although there has been a good deal of criticism 
of its effects, the true criterion is provided by the ways and 
degrees to which producers have responded to the price conditions 
existing under the Scheme. It is true that some producers have 
beeffll adversely affected, but it was not the intention of the 
Scheme to preserve intact for all producers the sMits quo of 
normal pre-Seheme days, nor could such a result have been 
widely expected. The returns of all producers in the aggregate 
have, however, increased, and, although it is not possible to 
predict with any degree of accuracy what the position of producers 
would have been and might now' be in the absence of the Scheme, 
it may be safely stated that by preventing a further decline in 
producers' prices, and by eliminating direct competition between 
the liquid and manufacturing markets, the Scheme has been of 
appreciubh service to producers. 

the operation of the Scheme in Wales during 1934-5 was 
dealt with last year 1 , the present account is primarily concerned 
with the contract year 1935-3, although in order to illustrate the 
effects of the Scheme on producers in Wales, and to bring out 
the relative positions of the Welsh regions, data relating to 
previous contracts will be used for purposes of comparison. 

In the years just prior to the advent of the Scheme there had 
been quite an appreciable increase in the cow population of 
England and Wales, and, although it has continued to increase 
into 1930, it is at a much reduced rate. In 1933 the size of the 
national dairy herd was 9.3 per cent, greater than in 1930, while 
the annua] increases during the three successive years have only 
been in the region of 1} per cent. It appears therefore that taking 
all regions in the aggregate the most rapid expansion took place 
before the institution of the Scheme. The position in different 
regions, however, shows much variation. The numbers of dairy 
cow’s in North Wales showed an increase of 0.2 per cent, in 1933 
over 1980, but in the two following years the reverse process had 
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96 


The Wefoh Journal of Agriculture . 


set in. In South Wales the rate of increase during the former 
period was about half as great as that for the whole country, and 
for the next two years it was only just below the national figure. 
The position in the West Midland, which includes Monmouth, 
throughout these years was somewhat similar to that for England 
and Wales. 

Numbers of registered producers, of wholesale contracts 
registered, and of producer-retailers have increased since the 
commencement of the Scheme, although there are considerable 
variations in the increases in these items between different regions. 
The percentage increases between December, 1986, and March, 
1936, are given below. 


TABLE 1. 

Increases in Numbers of Contracts and Licenses. 
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Producer-retailers have shown the largest inert^e. those 
for the two Welsh regions, the West Midland, and the av erage for 
all regions having increased by almost one third. The increase 
in the number of registered producers in North Wales and in 
numbers of wholesale contracts both in North and South Wales 
have been well above the average for All Regions. Numbers of 
licensed producer-retailers were specially increased by the with¬ 
drawal of exemptions in October, 1934, and the increase in each 
region is considerably affected by the numbers previously 
exempted. The increase in the number of wholesale contracts 
in the West Midland, however, has been rather slower than in 
England and Wales. The South Eastern was the only region 
which showed a decrease in the number of wholesale contracts 
over the same period, while it also showed a decrease of 4.2 per 
cent, in the number of registered producers. Level Delivery and 
other Special Service Premium Contracts have shown general 
reductions, but the special advantages in North and South W T ales 
appear to have declined rather faster than in the whole country. 
The relative importance of the regions with which we are con- 
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cerned may be seen from the following Table which refers to 
March, 1980 


TABLE II. 

Relative Sizes of Regions in Milk Marketing. 
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These ratios have remained practically unchanged for South 
Wales and for the West Midland since the commencement of the 
Scheme but in the case of North and South Wales the proportions 
of registered producers and of wholesale contracts ha\e increased 
slightly. 

In 1984-5 total contract sales increased by 19.1 per cent, over 
those for the first contract year. During 1985-0 they again 
increased although at a much reduced rate. They advanced from 
858,705,000 gallons in 1984-5 to 899,551,000 gallons in the last 
contract year, an increase of 0.8 per cent. This reduction in the 
rate of increase in sales under wholesale contracts has been 
general. In North and South Wales, which registered very high 
increases in the second contract year, the annual increases for 
1935-0 were 1.9 and 7.8 per cent, respectively. The actual gallon- 
ages were 19,354,000 for North Wales and 80,032,000 for South 
Wales. In the West Midland they advanced by 7.0 per cent, from 
74,G80,000 gallons in 1934-5 to 79,453,000 gallons in 1935-0. The 
proportionate annual increases in liquid and manufacturing sales 
in the last two contract years are set out below. The North and 
South Wales regions have been grouped together. 


Changes in Sales: 


TABLE HI. 

Increases and Decreases from previous year. 
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It will be observed that the annual rate of increase in total 
liquid sales for 1985-0 was not maintained, the increase being less 
than 1 per cent, as against 5.8 per cent, for the previous year* 
In Wales the comparatively high increase in 1934-5 was followed 
bv an actual decrease, which was due entirely to a decrease of 
over a million gallons in South Wales. In North Wales liquid 
sales were up by 3.7 per cent. The West Midland, however* 
showed one of the highest increases during the last contract year. 
Manufacturing sales have continued to increase at a much higher 
rate than have liquid sales, although in this case again the rate 
was reduced in the last contract year. In the West Midland the 
rates of increases have been lower than those for the whole 
country, but for Wales the reverse is the case. The rate of 
increase in contract sales in Wales during the three years has 
been a good deal greater than in all regions in the aggregate. 
There might be a tendency to infer that this was due to changes 
in cow population. Such, however, is not the case as the indica¬ 
tions are that there was little, if any, connection between changes, 
in cow population and changes in sales. Thus in the Far Western 
Region, where sales have increased most, there has actually been 
a decline in cow population. The increased sales in this and the 
Welsh regions has been due to a change in the utilisation of milk 
pre\iously manufactured or otherwise used on farms. This is 
borne out by the fact that the “ sales per cow' ” in North and 
South Wales and in certain other remote regions where there have 
been \ery marked increases in sales are still only about half av 
great as those for regions in which sales nave not increased so 
rapidly. It is possible that there will be yet further increases in 
sales of milk from these “ high increase 99 regions, for reasons 
which may be dependent on the policy of the Board, on the one 
hand, and for reasons which lie outside its control on the other. 

In order to give stability to the industry the Scheme contains 
provisions which guarantee all producers a market for their milk. 
Rigid minimum prices are also fixed for liquid milk and also some 
pooling of the returns from liquid milk. This latter feature gives 
a measure of protection to the near-in producers and a measure 
of advantage of pooling to the more distant producers. Hitherto 
it has not been the intention to establish a national pool or a 
national fiat-rate price, although this could have been done much 
more simply. The purpose's of the regional pooling systems were 
those of obtaining measures of control and of equity between 
producers in the relatively advantageous and in relatively dis¬ 
advantageous positions, and of giving the near-in producers a 
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measure of protection in their markets while giving the distant 
producers some compensation for restriction of competition. 

The working of the pooling system entirely depends on the 
amounts taken from the advantageously situated producers and 
given to those producers whose farms are more distant from 
consuming markets. If the pool prices approach a national flat- 
rate, producers in the near-in regions may say that they do not 
obtain from pooling any appreciable advantage, and they might 
further say that they are in a worse position than would arise 
in the absence of the Scheme. On the othei hand, the producers 
in Wales and the other outlying regions with more varying pro¬ 
duction are placed in an advantageous position and such as they 
could not expect to reach in the absence of the Scheme. The 
main question as regards the levies and the net-contribution to- 
the Inter-Regional Compensation Fund must relate to the rates 
of levies, and the amount of net contribution, and the relative 
effects of these on Wales and its producers, with their effects on 
the near-in regions and their producers. 

It was evident from the commencement that owing to the 
main characteristics of the milk industry in North and South 
Wales and the proportion and the chief uses of their surplus milk 
these regions would receive some measure of advantage from 
the pooling arrangements. During the three contract years that 
have elapsed the two Welsh regions and the West Midland have 
received more out of the Inter-Regional Compensation Fund than 
they paid into it by way of levies. For the first contract year 
North and South Wales obtained a net benefit of £8,704 and 
£27,955 respectively, while that for the West Midland was 
£199,740. The corresponding figures for the second year were 
£01,558, £18, *28, and £299,421 respectively. Expressed per 
gallon of total contract sales the net benefits from the Compensa¬ 
tion Fund for these two years were as follows :— 
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These three regions also obtained considerable net benefits 
from the Fund during the last contract year. Other regions 
which enjoy special advantages owing to their proximity to great 
concentrations of liquid demand were called upon to make net- 
contributions to the Inter-Regional Compensation Fund, which 
may be looked upon as payments to help maintain the pool prices 
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of the less favoured regions and also as the price paid for pro¬ 
tection. Thus in the Southern region net contributions on the 
basis of contract milk amounted to about 0.C pence per gallon 
in the first and 0.82 pence in the second year. 

The nominal contract prices for liquid milk have continued 
to increase. For the first contract year they were fixed at 
14s. 4d. per dozen monthly gallons for the South Eastern and 
18s. 9d. for the remaining ten regions. This distinction was not 
maintained during the succeeding contracts, the corresponding 
prices for the second and third contract years being 15s. Id. and 
15s. 3d. “ per dozen ” respectively for all regions. This equal¬ 
isation moreover goes some way towards removing the degree of 
protection which the Scheme was intended to give to the more 
favoured regions, and thus towards placing all regions on a more 
equal footing. The increase in the 198.5-8 contract prices was 
effected by raising the October, November and March prices l>v 
one penny, thereby maintaining the peak prices throughout the 
winter period. 

This nominal average price of liquid milk, however, will m*\er 
be likely to be the exact actual average realised price o\er the 
whole country because of the variations in quantities sold from 
month to month at the different monthly prices. A complication 
also arises through the Milk in Schools Scheme and other forms 
of assisted sales. Taking these factors into consideration the 
weighted average realisation value of liquid milk for the whole 
country during 1935-8 was 15.03 pence per gallon as against 
14.87 pence in the previous contract year. The seasonal distribu¬ 
tion of sales in North Wales during 1985-0 were almost identical 
with that for the whole country at 49.8 per cent, for the winter 
months. The proportion for the West Midland was slightly in 
excess, and that for South Wales rather below this figure. Taking 
all factors into consideration the weighted average realisation 
values for North and South Wales and for the West Midland were 
15.08, 14.98 and 15.09 pence respectively. 

But the relative proportions of liquid and manufacturing 
sales are important owing to the separation of these two markets 
and the very big differences in the realisation values of the milk 
consigned to each. 

Although the consumption of liquid milk has increased some¬ 
what, it has not kept pace with the increase in production. Grow- 
mg proportions bad consequently to be diverted into the manu¬ 
facturing market. Since the commencement of the Scheme liquid 



Milk Marketing Scheme in Wales . 


101 


sales have increased by about 38,800,000 gallons, while manu¬ 
facturing sales have gone up by almost 150,000,000 gallons. 
Expressed in another way, manufacturing sales have, since the 
Scheme came into being, increased about four and a half times 
as fast as sales of liquid. While the increases in supplies to this 
market have been general there are wide variations in the manu¬ 
facturing proportions of different regions. Those for the Welsh 
Regions, the West Midland, and the averages for the whole 
eountrv arc* set out in the Table below. 

TABLE IV. 

Proportions used for Manufacture. 


i I 

\ uv.u;. 



' °o 

°0 i 

O' 

jO 

North Wales 


.*52.50 1 

.>8.0:. 

South Wales 

»» 


46.0] 

W i st. Midland 

43.H2 

51. th 

53.62 

\lf Keg ions 

26. so 

1 

1 38.07 


The manufacturing proportions for Wales and the West 
Midland region were and remain very much higher than the 
average for All Regions. During 1935-8 that for the West Mid¬ 
land was only exceeded by the Mid-Western and Far-Western 
regions, the proportion in the latter being 84.71 per cent. The 
burden of manufacturing milk has continued to increase, especially 
so in view of the continued low prices of milk products, although 
this loss has been partly met bv payments under the Milk Acts. 

The actual value realised for manufacturing milk depends on 
the relative proportions which go into the different categories 
and their individual realisation values. These factors are set out 
in the Table below fp. 102). 

The proportion which went to butter and cheese at 81 per 
cent, for the whole country was slightly higher than in the 
prev ious year wbile that for fresh cream was slightly lower. The 
average utilisation value for “ manufacturing ” for 1035-8 over 
the whole country increased by 0.12 pence from 4.81 pence per 
gallon in 1934-5 to 4.93 pence in the last contract year. The 
subsidy worked out at Id. per gallon as against 0.89 pence in 
1934-5, so that the actual realisation values (inclusive of subsidy) 
for the last two years were 5.88 and 5.43 pence respectively. 

The proportions which went into butter making in North and 
South Wales were somewhat similar to that for the whole country, 
but those for cheese were considerably higher. In both these 
regions over fouj-flfths of the surplus milk went into these two 
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particularly low-priced classes. The proportions which went into 
the more remunerative cream class were very low, and had 
declined slightly from the previous year. The average realisation 
values for North and South Wales were therefore lower than the 
average for the whole country and stood at 4.45 and 4.81 pence 
respectively. The West Midland, on the other hand, achieved 
a more remunerative utilisation of its manufacturing milk and 
recorded an average utilisation value of 4.98 pence. 


TABLE V. 

Utilisation o>f Milk for Manufacturing Purposes, 1935-6. 




Percvutarfc «*/ 

Total. 

1 Aaraqe 
'• l t dixit ion 
ralue }tcr 
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o' 
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(ueucc). 
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3.75 

llnrd Cheese 
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i 52 H 

*26.9 

t .35 

Soft Cheese 

— 

1 — 

0.3 

7.50 

Condensed Milk 
Condensed M.ilk for 

15.1 

1 M 

16.3 

6.00 

Export 

— 

: 

3.3 

<7.00 

Milk Powder ‘ 

- 

! 

3.S 

1.50 

Fresh ('ream 

1.1 

! 2.1 

11.7 

7 50 

Bottled Cienm 

— 

0.3 

0 1 

7.50 

Tinned Cream 

— 

! 3.3 

2.1 

6.00 

lee Ciearn 

Sterilised Milk for 

— 

I 

0.2 

7 50 

Export 

— 

— 

— 

— 

Other Goods . 

— 

- 0 1 

0.K 

‘UK) 

Total or Weighted ! 


t 

1 


A verage .... ' 

100 o 

100 0 

100.0 

1 <Ki* 


* Eveludimg subsidy; including subsidy 5.43d. 

The returns from the sale of manufacturing milk are. how¬ 
ever, pooled for the whole of England and Wales, so that the 
utilisation values for different regions are of only slight practical 
significance. Although the values for th< Welsh regions were 
slightly lower, and that for the West-Midland slightly above the 
general average they were all credited with the same \ alue, which 
worked out at a little under 5Id. inclusive of subsidy. But the 
benefit obtained from this pooling arrangment should be borne 
in mind by the milk producers of Wales when making an assess¬ 
ment of the value of the Scheme. 

A feature which calls for attention is the continued increases 
in manufacturing sales, which in some regions ha\e attained 
very large proportions. Tt appears that in certain regions the 
prices received by producers have been higher than would have 
been necssary to call forth the optimum quantity of milk. The 
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actual values realised from sales of “ manufacturing 99 have also 
been very low, and as the greater part of the burden of the 
difference between costs of production and the raw material value 
of the surplus is borne by the liquid market, it has a depressing 
effect on the pool price. An improvement in the prices of 
imported dairy produce would have the effect of raising manu¬ 
facturing realisation values, but it is doubtful even then how far 
this problem of surplus milk would be solved under the existing 
arrangements. 

The margins between the nominal contract prices for liquid 
milk and the actual poo! prices are for the most part made up 
of payments to equalise the different prices received for liquid and 
manufacturing sales. Since the commencement of the Scheme 
the nominal liquid prices have increased, while it is seen that 
there has been a large expansion in manufacturing sales. The 
pool deductions have consequently shown quite appreciable in¬ 
creases, the actual amounts varying with the relative changes in 
the proportions sold for liquid consumption and for manufactur¬ 
ing purposes, and their realisation values. The unweighted pool 
deductions for the three years arc given below. As w r ould be 
expected those for Wales and the West Midland were somewhat 
higher than for the country at large. The weighted figures were, 
however, somewhat lower than the above in each ease. 


TABLE VI. 

Yearly Average Pool Deductions. 



/ /< 

South 

West 

All 

Yrar. 

Wales. 

Wole*. 

Midland. 

Region* 


<1. 

a" 

d. 

1 d. 

19:13-4 

1 

1 .SO i 

2.20 

1.7? 

1931 5 

3. IS 

2.73 

3.31 

2.88 

1935-6 

3.7? ! 

3.;>s 

3 S3 

3.51 


The class of producers who arc chiefly concerned with the 
amounts of the deductions are the producer-retailers, as the levies 
which they are called upon to pay to help maintain the pool 
prices of their respective regions are for the most part governed 
by the size of the pool deductions. Therefore producer- 
retailers* contributions have risen in approximately the same 
ratio as the deductions. The actual gross levies during the 
contract year 1985-3 for the two Welsh regions and for the whole 
country are given in Table VII. 

The gross levies for the country at large during the last 
contract year*, increased by about three-fifths of a penny per 
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gallon. The increase for North Wales was slightly below* and 
that for South Wales slightly above this figure. The average for 
the West Midland for 1985-6 was 3.84 pence, and represented an 
increase of nearly one halfpenny over the previous year. 


TABLE VII. 

Producer-Retailers* Levies, 1935-6. 


Month. 

Sorth 

1 Yale*. 

South 

T Yales. ’ 

All 

flcyions. 


P 

•lire per qallon 


( Vtoiw r 

8 8 I 

8.12 


Nov ember 

a. ;>o 

3.12 

8 23 

December . . 

a.25 

3.06‘ 

8.08 

January 

8.31 

3.12 

8.17 

Fehruar v 

8.31 

3.31 

8 2! 

March j 

8.75 

8.75 

8.0 7 

April .. . j 

4.19 

4.00 

8.92 

May ... i 

3.00 | 

2.81 

2.7* 

June ! 

*2.81 j 

2.62 

2.50 

July 

3.00 j 

! 3.00 

2 so 

August 

3.00 

3.00 

2.SI 

September 

8.06 1 

2.87 

2.90 

l nuenrhted Average ! 

8.29 

8.15 

8.12 


But these gross rates do not represent the actual contribu¬ 
tions of all producer-retailers, nor the average rates of contribu¬ 
tion over a region. Producer-retailers may qualify for the level 
del nery and the accredited premiums which during 1935-6 were 
each lixed at a penny per gallon. Taking these factors into con¬ 
sideration the average net rate of levies were as follow's : - 


TABLE VIII. 

Net Levies on Producer-Retailers. 


Year | 

X or 111 

! 
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i 

! w,.,t 

Ml 
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| Wales. 

j 
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i 

d. 

! d. 

; d. 

i 

j d. 
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j 1.21 

O.M9 

1931 7 i 

2.27 

1.92 

' 2 to 

1.99 

1985-0 

— i 


i 
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As the main factors which influence the pool prices have 
been discussed, we are now in a position to consider their general 
level, and the rclathc position of the milk producers of Wales. 

During 1931-5 sales and values per gallon of liquid milk 
slightly exceeded those of the previous year. There w f as a con¬ 
siderable increase in manufacturing sales accompanied by a small 
reduction in realisation values; this, however, was more than 




Milk Marketing Scheme in Wales . 


105 


offset by the increase in the Government subsidy. Producer- 
retailers* contributions also showed quite an appreciable increase. 
The net effect of changes was to raise the pool prices slightly from 
11.pence in 1938-4 to 11.99 pence in 1984-5. During 1985-0. 
manufacturing sales again showed a much greater proportional 
increase than liquid sales, while the average realisation value for 
manufacturing milk inclusive of the subsidy showed a slight 
reduction. The weighted average pool price for this last contract 
year was just under 11 Id. per gallon, a decline of a half-penny 
a gallon from the previous year. These values, together with 
certain other results for 1935-0, are set out in the Table below. 


TABLE IX. 

Contract Prices, Realisation Values, and Pool Prices, 1935-6. 
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Although every region obtained a higher pool price in 1981-5 
than in the first, year, the ro\ erse was the case for 1935-9. Those 
for North Wales and the West Midland were almost identical at 
just over eleven pence, while that for South W ales at 11.36 pence 
was rather below’ the average for the country at large, although it 
was slightly over the national figure was 1931-5. But the quite con¬ 
siderable net contributions which both North Wales and South 
Wales and the West Midland receive from the Inter-Regional 
Compensation Fund should be borne in mind. In the eaily part 
of 1985 a new principle was introduced into the allocation of the 
Compensation Fund, when it was provided that the difference 
between the highest and lowest pool prices shall not exceed one 
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penny per gallon. This principle was strictly adhered to during 
the last contract year 

Numbers of accredited producers continue to increase, 
although progress in this direction has not been as fast as might 
be expected. The relative positions of North and South Wales 
and the West Midland are given in the Table below. 

TABLE X. 

Numbers and Proportions of Accredited Producers. 



North 

Wale*. 

South 

Wale*. 
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Midland. 

All Rei/wn't. 

October, 1935. 

March, 1936. 

October, 1936 . 

< 
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; 
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4.2 
4.2 
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o 

0 
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4.3 

n 
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11,228 ! 100.0 
15,350 I 100.0 
18,930 | 100.0 

.Per cent. Accredited to Total 
within lteglon, March, 1930 

13 

.1 

0 

t 

9,2 

9 9 
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During the period to which the data in the abow Table 
relate the greatest increases appear to have occurred in South 
Wales, where at the commencement progress was rather slow. 
The proportion of accredited to total producers in South Wales 
is also below the average for the whole country. The position 
in the West Midland is somew T hat similar to that for the country 
at large, but in North Wales the proportion is greater. 

The accredited levy averaged id. over the contract year 
1985-6. Receipts from the accredited fund, however, vary 
according to the proportions of accredited sales to total sales. 
During this same contract year South Wales received back slightly 
less than Jd., the West Midland just over J |d., and North Wales 
almost fd. 

The problem of milk marketing is seen to involve many 
complicated issues. We have on the supply side the producers 
who desire to be suitably remunerated for their efforts. On tin* 
other side we have the forces of demand represented by the 
general consuming public and other buying interests. The vital 
question is how these two apparently divergent interests might 
be equitably served. From the point of view of producers the 
solution might be thought to rest in providing answers to the 
following questions :— 

(1) How to maintain or raise the level of wholesale contract 
prices. 

(2) How to raise retail prices without restricting demand, or 
how to maintain the existing level of retail prices while 
extending demand. 
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(8) How to raise the utilisation value of manufacturing milk. 

On the first question it is worth noting that the raising of 
contract prices has not had the desired effect on pool prices. 
When in 1934-5 the price per gallon was raised by l£d. (from 
18s. Od. to 15s. Id. “ per dozen ”) the increase in the pool price 
was less than £d. a gallon, but producer-retailers* levies increased 
by over a penny. When in 1985-6 contract prices were again 
raised to 15s. 3d. “ per dozen ” the pool price actually fell, 
although producer-retailers’ contributions increased by about §d. 

In the second place it is well known that milk consumption 
is largely a question of purchasing power and that among the 
lower paid classes the quantity consumed would increase with a 
reduction in price. It appears to be true, however, that there is 
a certain amount of dislike and a certain lack of appreciation of 
milk as a food. But it would seem unwise to raise retail prices 
still further. Since the commencement of the Scheme the average 
retail prices for England and Wales have increased by over 12 
per cent., and since 1932-3 by over 25 per cent. The increase in 
large towns has been rather greater than that in small towns. 
The position in Wales is not known, but it is very probable that 
retail prices have shown increases equal to the averages. 

Again, the question of raising the utilisation value of manu¬ 
factured milk would give rise primarily to the problem of com¬ 
peting supplies of butter and the influence of the existence of an 
efficient substitute. But the temporary solution of these problems 
would soon bring up the other problem, how to control and 
curtail the supply of milk. It seems unlikely, however, that the 
general public in this country would accept a dual policy of State 
support of prices by subsidy or tariff, and control with restriction 
of production under statutory powers. 

The objective should, on the other hand, be to increase liquid 
consumption, and this will only be accomplished by a judicious 
use of the power of price-fixing. Representatives of producers 
may fix prices while they proceed on sound information on the 
relations between price and demand and while they have a lively 
appreciation of the different kinds and degrees of reactions which 
consumers may make to the prices which are fixed. In view of 
the fact that liquid sales which represent about two-thirds of 
total sales contribute about four-fifths of the total revenue, 
it is apparent that any action which affects this market adversely 
would be ** killing the goose that lays the golden egg.” 



AGRICULTLRAL CO-OPERATIVE 
SOCIETIES IN WALES, 1938-34-35* 


By W. H. Jones, M.Sc., 

Uimersit) ( allege, Abi*rjstwjth. 


It is encouraging to find that the agricultural co-operative 
movement in Wales continues to show steady progress. In 1934 
an analysis was made of the financial transactions of the societies 
dealing primarily in farmers’ requirements between 1930 and 
1932. 1 It is now proposed to continue the general analysis to the 
close of 1935, and as a result it may be possible to trace the 
general developments over the last six years. 

The total number of societies has remained unchanged 
although in other ways considerable progress has been made. 
Existing societies ha\e grown in size; on the whole they function 
over wider areas than was formerly the ease. This is true of both 
the marketing and requisite societies and is undoubtedly evidence 
of healthy change. 

TABLE I. 


Agricultural Co-operative Societies in Wales. 


Yea). 

No. o f 

So( icth .'. 

A r o. of 
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7 u> no re r. 

193,3 
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*2.),99S 
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So 

‘26,01 <» 
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s;; j 
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The membership shows a gradual rise; the cash turnover 
advanced by 10 per cent, in 193 X and by a further 14.3 per cent, 
in 1935. 

The years 1933 to 1935 have seen a slight improvement in 
the general agricultural conditions of Wales. Prices of farm pro¬ 
ducts rose slightly whereas those of raw T materials such as feeding- 
stuffs and fertilisers remained at very favourable levels. Many 
producers changed their systems of farming during these years. 
With the advent of the Milk Marketing Scheme there was a 
widespread desire to enter the milk market as the financial returns 
obtainable under that system were more favourable than those 
offered in other branches of farming. Many non-co-operative 
marketing institutions have been set up in Wales during recent 

1 Tins Jitvrnnl Vo!. 
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years, more particularly in the field of dairying and these have 
been extending their activities over an ever widening circle. In 
the more fertile regions of the Principality factories have been 
in existence for some years and have rendered considerable ser¬ 
vices to farmers, but had they been established and maintained on 
co-operative lines the benefits obtainable by producers would have 
been still greater. 


TABLE II. 


Turnover of Marketing Societies. 
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Further developments in the factory manufacture of dairy 
products are likely in the future, although as yet it is not 
clear what direction the movement will take. Some new 
societies may be formed in undeveloped regions whilst the 
opening of separating stations by existing laetories may in some 
cases be more advantageous. In the marketing field also some 
progress in the co-operative handling of eggs and poultry, 
potatoes and wool must be recorded. Although considerable 
developments have been made during the last three years in 
marketing some of the commodities produced on Welsh farms, 
the total quantities handled are not statistically recorded in the 
above tables as they do not all pass through the local co-oper¬ 
ative societies. Many farmers now dispose of their wool supplies 
by joint effort, whilst small consignments of fat stock are often 
bulked together and dispatched to central abattoirs. 

Some requisite societies also handle farm produce. During 
recent years the quantity of dairy produce passing through such 
societies has shown a rapid decline; this, however, is not a sign 
of failure but rather of a change in methods of business. It is 
doubtful whether the establishment of departments to deal with 
farm products as adjuncts to requisite societies is the best method 
of procedure. The processing, manufacture and sale of agricul¬ 
tural commodities are highly technical in character and can hardly 
be satisfactorily conducted as a sideline to other business. Before 
the advent of the Milk Marketing Scheme some societies acted as 
wholesalers of liquid milk, but now that type of business has been 
very largely discontinued. 
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TABLE III. 

Produce Sales by Societies. 
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Requisite Societies. 

Societies which deal exclusively in farmers’ requirements 
continue to show appreciable progress. Development in this 
sphere cannot be measured in terms of the number of societies, 
as in general it has been found more desirable to allow existing 
societies to open depots in undeveloped districts than to establish 
new societies. Some societies have a large number whilst three 
or four depots are quite common. Considerable unnecessary 
expenditure is avoided in this way, especially in relation to office 
work. More favourable discounts on purchases are allowed to 
the societies as orders increase in bulk; transport costs per unit 
of goods are kept as Jow as possible and all undesirable competi¬ 
tion between small societies is avoided. This tendency towards 
larger organisation, as a rule, provides for farmers the assistance 
of a sound society and one whose officers have had some experi¬ 
ence of the work. This has proved to be a more desirable line of 
procedure than the establishment of new societies, as the latter 
may be financially weak for a number of years. 

Turnover. 

The cash turnover of the fifty-six requisite societies has 
shown a steady rise since 1938; there was an improvement of 
10.1 per cent, in 1084 and a further advance of 0.8 per cent, in 
1935. Some small setbacks, however, were quite inevitable 
during the years of the great depression. Farmers curtailed 
their purchases, especially of fertilisers, in face of falling prices, 
and in consequence the trade of co-operative societies may have 
suffered slightly. While the total cash sale:* per society does not 
provide a true or complete measure of the work they do or of 
the services they render, it is one of the clearest guides to 
general conditions. 

There has been an increasing demand amongst farmers in 
recent years for ready-made livestock feed. The modern tendency 
on farms has been to curtail arable areas and this has meant an 
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appreciable fall in the available supplies of home grown feed. 
Before this change occurred farmers’ requirements of artificial 
foods were largely determined by the type or quality of their own 
supplies, and they selected certain feedingstuffs for purchase very 
largely in order to enable them to prepare balanced rations. More 
recently* however, farmers have been in the habit of purchasing 


TABLE IV. 

Cash Turnover of Requis/te Societies. 
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prepared rations for all classes of stock but in Wales more particu¬ 
larly for cows. When these rations consist of proprietary com¬ 
pounds on which there are heavy advertising or other selling costs 
the prices tend to be ruther high. Some farmers’ co-operative 
societies have now entered this field of supply with good results 
to themselves and to their members. 


TABLE V. 

Classified Sales (56 Societies 4 ). 



UU1. 

I'M}. 

ua~. 

t 

£ 

£ 

£ 

F t t.mpMufts 

595,815 

677,179 

78s,42h 

lliihh rt O<’lits 

10.250 

16,277 

12,121 

S* 

28,800 

80,2 Is 

2S,8$5 

Kc»t i!‘*crs 

16,96s 

46,672 

59,299 

Olfic h 

HIM 18 

181,067 

If 0>90 

iv«i . 

795,276 

i 

901,418 

979,426 


'' fW which conn lete information is nxailahlc. 


Feedingstuffs account for over SO per cent, of the total sales 
of requisite societies. The movement towards increased produc¬ 
tion or sale of milk has been quite a conspicuous feature during 
recent years and the demand for purchased feed has advanced. 

In some cases societies arc developing as general stores at 
which farmers can be supplied with a considerable proportion of 
their requirements. Sales of small articles of miscellaneous 
character continue to rise, which indicates that the grocery, hard¬ 
ware and the general retail trade is expanding. 
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TABLE VI. 


Turnover of Feedingstuffs and Fertilisers corrected for Changes in 

Prices. 

(50 Societies). 



i 

Feedingstuffs. 

Fertilisers. 


Index Xu. of 
Prices 

1 nm-tz -- ’ wo 

( 7> rreeted 
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Index No. uj ; 
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Wll-Jlf WO | 
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1933 

H.) 

X 

700,370 

1 

90 ; 
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.*52,186 

193t 

91 

7 1.V2 

90 

.■51,537 

]9.r> 

*7 

1 

stH,7(>7 

j 

ss 

, 

67.385 


Prices of feedingstuffs remained fairly steady during the 
period under review although there were some seasonal move¬ 
ments; those of fertilisers, however, remained almost stationary. 
It is clear from the 1 Table that the tonnage of feedingstuffs, as 
indicated by the figures of ** corrected 99 sales, has mo\ed steadily 
upwards. The rise for 1935 in fact was quite outstanding. The 
turnover of fertilisers has moved in an erratic way, quite a con¬ 
spicuous rise occurred, however, in 1935. With the slight recovery 
of prices and improvement in the general situation, farmers were 
ip a better position to devote attention to the cultivation of the 
land. 

TABLE VII. 

Estimated Percentage changes in volume sold over previous year. 


Year . 

Feedingstuffs. 

FettUisers. 

1933 

4 f>.(J 

— io ;> 

1931* 

f ti.2 

— o <» 

193.7 

4 11.0 

+ 29.9 


With the comparatively heavy quantities of artificial feed 
passing on to the holdings, many farmers claim that they need 
not incur such heavy expenditure on fertilisers : fertility is 
replenished to some extent by the mammal ingredients of the 
feedingstuffs used. 

Profits. 

The percentages of gross profits made by different societies 
continue to show considerable variation, but on the whole they 
have shown a tendency to rise. The wide scatter is partly due to 
differences in character of the businesses. Some societies deal in 
appreciable quantities of groceries and similar commodities which 
are handled in small lots and in general the margin or ** mark 
up ” on such commodities is somewhat wider than on goods 
which are sold in comparatively large consignments. 





Agricultural Co-operative Societies in Wales . 


113 


TABLE VIII. 


Societies grouped by Gross Profits as Per cent, of Sales. 



Xumber of Societies. 

Gross Profits as 


— 

---— 
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3 
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•j 
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4 

Total 

,7<> 
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The net profits made in recent years have been well main¬ 
tained and in many cases have increased. In view of the com¬ 
petition that now exists in the trade it is always necessary for 
societies to keep the prices they charge as low as possible, but at 
the same time, they must attt nipt to maintain their capital whilst 
some must strive to augment their reserves. It is the smaller 
societies that run the risks of suffering losses as on a comparatively 
small turnover the margin per unit of goods sold needs to be 
relatively high before satisfactory financial results can be shown. 
Societies which return very low net profits measured as a per¬ 
centage of sales often show relatively high costs of operation. 


TABLE IX. 

Societies grouped by Net Profit* as Per Cent, of Sales. 


. 

Xumber of Societies. 

Xet Profits as 







per cent, of Sales 

1933. 

1931. 

1935. 

Zero and below * ... 

12 

7 

8 
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7 

9 

8 
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12 
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9 
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10 

10 

8 
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3 

1—4.9 

3 

2 

11 
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l 
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(i 
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:i 

— 
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1 

1 

3 

Total. 

50 

50 
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Usunlh etjiwd to losses. 





114 


The Welsh Journal of Agriculture • 


In the case of co-operative societies there is no single satis¬ 
factory criterion of efficiency. The percentage net profits made 
should be considered in conjunction with the prices at which goods 
are sold and the maintenance or increase of capital, but these 
three factors cannot be expressed in a single figure. The Table 
below, however, indicates some of the faetors that are of import¬ 
ance in management. 


TABLE X. 

Relations between Capital and Profits. 
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i 

Liu i 
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Problems relating to capital and credit always deserve close 
attention as the ways in which the financial resources of societies^ 
are used are almost invariably reflected in business results. The 
extent to which societies make use of borrowed capital appears 
to be closely related to the profits made. Those which were 
unable to return any net profits borrowed almost half their capital 
whilst at the other extreme the high profit businesses owned o\er 
five-sixths of their capital, 2 Borrowing heavily has its dis¬ 
advantages as interest charges have to he met irrespective of 
whether the business is able to show a profit. The capital 
resources of societies can be conveniently divided into two classes, 
viz., fixed and working capital. In some cases a considerable 
proportion of the total may be invested in permanent fixtures, 
with the result that borrowing may have to he resorted to, on a 
large scale, for supplies of working capital. Societies returning 
the lowest profits borrow over half of their requirements, whereas 
those showing better results are only dependent on outside sources 
for between a fifth and a quarter of their supplies of working 
capital. 

Giving long credit to customers is a frequent source of trouble, 
nc\ ertheless credit for a reasonable time must be given, otherwise 

z It mov bo noted that .a society may earn net profits in trading equal 
to *2 per rent on total capital used, but paying .H ir.er cent, on half flic 
capital which h borrowed may suffer loss. 
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farmers would hesitate to do business with the societies. There 
is almost invariably a correlation between the profits made and 
the amount of credit given; when a considerable proportion of 
the working capital is used up in this way a shortage for other 
purposes is often experienced and quite frequently borrowing 
must be resorted to in order to carry on the business. In effect, 
certain societies borrow money or take trade credit to provide 
in turn trade credit for farmers. In some cases over a third of 
the total sales made in a year remain unpaid for at the close. 
Normally credit for some two months is given, yet societies 
returning the highest net profits allow somewhat less. When 
considerable credit is given severe inroads are often made into the 
financial' resources of a society and its freedom of working may 
be curtailed. The business success of societies is in fact closely 
related to the way in which working capital is used. Businesses 
unable to show profits are handicapped, especially in purchasing, 
as almost three-quarters of their working capital is used in giving 
credit to customers. 


TABLE XI. 

Some Measures of Efficiency. 


Arf I'rojlt as 
“i of Sah s 1 

Total Trade 
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Salaries and wages on the whole amount to over half the 
costs of running the businesses and the societies returning lowest 
net profits tend to show' a relatively heavy outlay on labour. 
Sound organisation and economy in the use of labour are of 
supreme importance in all cases. A certain degree of special¬ 
isation of work is possible in the large businesses but employees 
of the smaller ones are generally expected to undertake many 
different kinds of work. Considerable time is often wasted in 
changing over from one task to another. High trade costs per 
ton of commodities handled may not be an indication of in¬ 
efficiency for costs will vary with services rendered, and when 
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there is much delivery, or some processing, labour costs are in¬ 
creased. But a heavy outlay on labour in relation to other costs 
is often a sign of danger unless there are particular reasons for 
it. There appears to be a fairly close relationship between the net 
profits made, the expenditure on labour, and the amount of 
working capital used. Many farmers’ co-operative societies in 
Wales need to modernise their methods of handling goods and 
to examine the possibility of installing machinery to do certain 
classes of work. It is too often found that human labour is 
employed to move goods within the stores; this work is done at 
much lower cost in others with the aid of a little machinery and 
in general the efficiency of working is higher in such cases. 

On the whole the co-operative movement is showing definite 
progress; sales are increasing and the societies are well managed. 
In view of the existing competition to gain the farmers’ patronage 
societies need to give as good services as can be obtained else¬ 
where. Farmers need guidance and advice, and the societies 
should be in a position to perform these services. Although 
achievements in this direction will not be amenable to measure¬ 
ment, they will form an important part of the benefits of the 
movement and must be included in the results finally attained. 
On measurable tests, however, the requisite societies of Wales 
have done quite well. They have had an appreciable effect upon 
the prices charged to farmers for their feedingstuffs and fertilisers, 
they have maintained the increase in turnover of previous year'- 
and have augmented their reserves of capital. They are now in a 
position to do much for farmers in the Principality. In some 
cases societies could strengthen their positions and assist their 
members by mixing or arranging for supplies of balanced rations. 
In others careful arrangements for supplies of suitable seeds and 
keen canvassing and advisory work for sales would lead to 
improvements in local farming. A movement which has run 
many risks, suffered and overcome many dangers, suffered some 
set-backs and made progress by strenuous efforts, tends at some 
stages to become conservative; but the time is coming when the 
capital resources and general condition of societies will warrant 
general movement towards progress. 



THE PROFITABLENESS OF POULTRY 
ENTERPRISES IN WALES. 

By J. H. Smith, B.Sc., 

I ni\rrsit\ (olh/c, AIh*i\ stw\t\ 


During the ten years 1924 to 1934 there was an increase of 
65 per cent, in the number of fowls recorded on Welsh holdings 
exceeding one acre, the numbers increasing from 96 to 163 per 
100 acres of crops and grass. In England the density and the 
rate of increase are greater, but the general conditions of climate, 
topography and nearness to consuming markets are more favour¬ 
able to the English farmer. 

Poultry on general farms make the largest single contribu¬ 
tion to the total home production. In Wales, poultry on such 
farms gave an average return of £32 6s. (>d. per farm or 4.1 per 
cent, of the total farm receipts in 1929-30 and by 1934-5 these 
had increased to £80 Ms. od. or 7.8 per cent, of the total. 

Until the present decade poultry were highly profitable 
when managed efficiently, but owing to the relatively greater 
decline in the prices of eggs than in the costs of poultry foods 
and to the increasing importance of poultry diseases, greater 
uncertainty has recently prevailed. A special study of Welsh 
poultry enterprises for the last three years gave the following 


results :— 
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Of the total cases examined over the three years, about one 
quarter had losses, the largest proportion of losses being recorded 
in 1934-5, while 1035-6 was the most favourable year. 

Continuous information available for twelve enterprises 
over the three years shows that six made profits in each year, 
five made profits in two and losses in one year, and the remaining 
enterprise realised a profit only in one year. In the chart below 
the importance of the profit or loss per bird in the laying flocks 
is shown for those enterprises where the data is available for 
more than one year. 
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The chart deals with thirty-seven cases of profit and 
seventeen cases of loss, and the following is a summary for each 
year. 



Profit. 

Loss. 

Total. 


No. 

No. 

No. 

ms-4 

12 

3 

15 

1 * 134-5 

12 


21 

1 <135-6 

13 

5 

IS 

Total 

37 

17 

54 


The enterprises can be placed into three main groups. Six 
enterprises with profits in each of the three years form one 
group, which is further characterised by relatively small fluct¬ 
uations in the amount of profit per bird in the laying flock. This 
group exhibits the general conditions of good healthy flocks 
under the control of efficient and interested managers. 

A second group shows marked inconsistency in the amount 
of the profit or loss per bird in each of the years. The extra¬ 
ordinarily wide fluctuations in the amount of the profit and loss 
shown by this group is almost entirely due to management. 
There are cases where the number of birds in the laying flocks 
vary considerably from year to year owing to the absence of a 
definite policy of hatching and rearing pullets each year for 
replacing the old hens which have died or been culled and sold. 
Where this happens the cost per bird of capital depreciation 
shows important variations from year to year. Further, there 
is evidence that in some cases sudden and important changes 
were frequently being made in kinds of foods fed to the laying 
flocks. A change to a cheaper ration may be justified in the 
Spring and early Summer months, when prices of eggs arc low, 
but to make frequent changes in the Autumn and Winter months 
may have an important influence upon seasonal egg pioduetion, 

Lastly there are indications of a group which have sustained 
important losses varying little in successive years. In this group 
we have the effect of sudden outbreaks of diseases which take 
time to overcome, especially in the case of specialist poultry 
enterprises. 

Profits and Losses per Bird . Of the eighty-nine cases exam¬ 
ined during the throe years, forty-six had annual profits ranging 
up to 5s., and twenty had profits exceeding 5s. per bird in the 
laying flocks. In nineteen cases the annual loss amounted to 
less than 5s., and in the remaining four cases to more than 5s. 
per bird. The following summary gives a general picture of the 
financial positions of the enterprises in each of the three years. 
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i* jo fit or Lons per Bird in the i Number of Cases . 

Laying Flocks . 
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No. 

No. 

No. 

Profit os or 5s. 
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JMotif under 5s. 
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, ' . 1 

• • . i 
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• • ; * i 
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1 

Total .. ... ; 2f> 
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Although in the second year a larger proportion of the enter¬ 
prises showed profits exceeding 5s. per bird, the profits in general 
tended to be lower than in the first year. In 1035-0 there was a 
substantial improvement with the bulk of the profits ranging 
from 4s. to Os. per bird. In each year the total profits exceeded 
the total losses, there being a favourable overall balance of Is. 
lid. per bird in 1933-4, Is. fid. in 1934-5 and Is. 9d. in 1935-0. 

Profit and Loss per £1 of Total Costs « Statements relating 
to the profit and loss per bird do not always provide the 
most useful standards of comparison between groups of enter¬ 
prises. Although all the enterprises examined here were almost 
wholly concerned with commercial egg production they did show 
wide differences in the relative importance of the laying flock to 
the total birds on the farm. When the records for a single enter¬ 
prise are compared over a number of years the same differences 
may be found. Some farmers hatch and rear all the pullets 
required to maintain the size of laying flocks, others purchase 
day-old chicks, six week old pullets, and in some cases pullets 
which have nearly reached the productive stage. Even when it 
is the practice to hatch and rear all the pullets required to main¬ 
tain the laying flock there will be differences in the crop of pullets 
and young cockerels as a consequence of a good or bad hatching 
season. In every case the costs other than those of egg produc¬ 
tion will vary, as also will the importance of the returns from 
the sales of young table birds, old hens and culled pullets. It 
is more important, therefore, to compare the value of the output 
per unit value of input. The following summary shows that 
there was a wide variation in the value of the output per £1 of 
cost. 

In the first year the profit margin per £1 of net costs for 
the whole group was 2s. 2d. Nearly half of the enterprises had 
profits ranging up to 4s,, and four had profits exceeding that 
amount. There was only one case where the loss amounted to 
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more than 4s. per £1 of net cost. In 1934-5 there was some 
improvement in the positions of those enterprises making profits, 
while the magnitude of the losses was of the same order as in the 
previous year. Owing to the larger number of enterprises with 
losses in the second year the over-all profit per £1 of net cost was 
only Is. fid. There was a general improvement in the profits 
earned in the last yea*, and of the thirty-three enterprises with 
profits twenty-six had profits of 4s. or more per L*l of net cost, 
while seventeen had profits of (is. or more. Over the whole group 
for that year the profit amounted to 5s. 3d. per £1 of net cost. 

Profits , Losses tnul Feed Input . Expenditures on foods 
represent 00 to 70 per cent, of the total net cost of producing eggs 
and poultry. Individual enterprises, however, show considerable 
variations in the cost of foods per bird in the laying flock. For 
enterprises mainly associated with egg production the chief varia¬ 
tions in the cost of foods, per bird, are due to differences in the 
ration fed. The following summary shows that where mashes 

Mashes and Meals as a Percentage of Total Foods Purchased. 
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and meals represented over 50 per cent, of the total Quantity of 
foods purchased the average price was from fid. to 8d. per owt. 
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more than for those cases where mashes and meals formed less 
than 50 per cent, of total foods. 

The advantage to be obtained from feeding the more expen¬ 
sive rations is dependent upon the quality of the flocks. All 
flocks tend to give higher egg yields when fed on well balanced 
rations, but there are cases where the increased output does not 
compensate for the higher costs. Of the total cases examined 
during the last three years there are sixty-three for which 
detailed information of foods purchased is available. The 
evidence in its simple form is somewhat conflicting as regards 
relationships between the use of higher priced feeds and both 
output and profits. 

In thirty-one cases mashes and meals formed more than 
50 per cent, and in the remaining thirty-two cases less than 50 per 
cent, of the total quantity of foods purchased. In the former 
group there was a profit balance of 4s. lid. on every £1 of total 
cost as compared with a balance of 4s. 5d. for the latter group. 
The number of cases for individual years is too small to make 
detailed comparisons, but it may be worth noting that in 1933-4 
and 1935-6 the profits were highest per £1 of total cost for that 
group of flocks consuming the smaller proportion of mashes. 

For the thirty-one cases in which mashes and meals formed 
more than 50 per cent, of total foods purchased the average output 
amounted to £2 Is. 7d. for every £1 worth of food consumed, 
and this was 3s. higher than that obtained by the other group. 
In 1935-6, however, the value of the output was greatest for that 
group receiving the smaller proportion of mashes and meals. 

In all cases where profits were made there was a very close 
relationship between the profit balance per £1 of total cost and 
the value of the output per £l of food consumed. The following 
Table (top of next page) shows that out of sixty-six cases of profits 
there were forty-one in which the balance amounted to 4s. or more 
on every £1 of total cost, and of this number only nine had an 
output per £1 of food consumed of less than £2. 

Where losses occurred there was not the same close relation¬ 
ship between the value of the output for every £1 worth of 
poultry foods consumed and the value of the output for every 
£1 of total cost. In one or two cases the value of the output 
for every £1 worth of food consumed was exceptionally high, and 
yet heavy losses were made. Taking together all the cases in 
which losses were made, however, the average value of the out¬ 
put was only £1 12s. 4d. for the three years, or nearly 9s* less 
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Relation between the Value of the Output per £1 of Food Consumed 
and the Profit per £1 of Total Cost. 
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than that for all the eases in which profits were shown. The 
following is a summary of the value of the output for each of the 
three years. 


Value of the Output per £l of Total Cost and per £1 of Food 
Consumed. 
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These groups show only small variations during the three 
years in the amount of the output for every £1 worth of food 
consumed. The difference between the amounts for each group 
in any single year varied from 5s. 5<L in 1988-4 to 10s. 2d. in 
the following year. 

The average cost of foods for every 120 eggs produced dur¬ 
ing the three ye$5rs by those flocks making profits amounted to 
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7s. 8d., or just over nine pence per dozen eggs, as compared with 
Os, lid. per 120 eggs and nearly one shilling per dozen eggs for 
flocks making losses. It is significant that the average loss per 
120 eggs produced approximates to the difference in costs of food 
for the two groups. 

Profits, Losses and Egg Yields. In general the egg yields 
per bird were good. During the three years there were only 
fourteen cases in which the average yield was less than 120 eggs 
while there were fiftv-seven cases where the flock average 
amounted to 130 or more. In thirty instances the yield exceeded 
100 eggs per bird. The following summary shows the general 
range of egg yields in each of the three years. 


Average Egg Yields. 
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The records show that in all the eases where losses were made 
the annual average yield during the three years was 128 eggs 
as compared with M3 eggs for those in which profits were made. 
In the majority of cases, however, the low r egg yields given by 
flocks making losses were due to unhealthy stock. With 
healthy flocks profits may be associated with either high or low 
yields according to other circumstances. There were some 
individual cases of losses being made with healthy flocks giving 
very high yields, while in a number of cases in which the flocks 
gave relatively low yields very favourable profits were made. 

During the three years there were fifteen comparable cases in 
which the yield was 100 eggs or more per bird in the flocks and 
twenty-nine cases where the yield was less than 130 eggs. The 
former group showed an average profit for the three years of 
3s. 10d. for every £1 of cost as compared with ten pence for TEe 
latter group, but the eggs from the flocks with the higher yields 
commanded the higher prices. The returns from the sale and 
consumption of eggs amounted to 12s. 4d. per 120 eggs produced 
for the group with high yields, and to Us. 9d, for the group with 
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low yields. The average net costs of producing eggs for the two 
groups were, as follows : - 

Costs of Egg Production in Relation to Egg Yields. 


Atoroge yields 

High 

Yields. 

168 

Low 

Yields. 

116 

Total Glow Cotvl per dozen oggs ... 

pence 

16.7 

pence 

17.8 

Deduct returns other tilmn from eggs 

4.8 

4.4 

Net Costs 

11.9 

13.4 

V\eiage Price of Market eggs . . 

14.4 

13.9 

Margin . . 

2.7 

0.7 


These results show the financial advantages of possessing 
flocks which give moderately high yields. The records do not 
lend themselves to a precise statement of the cost per dozen 
eggs for each individual production factor, but it is clear that 
where reasonably high yields are obtained the cost, of foods and 
labour per 120 eggs is appreciably lower than for those cases 
where very low yields are obtained. 

Tn addition to the cheaper costs of production for those 
flocks giving the better yields it is generally the ease that individ¬ 
ual birds giving the higher animal yields produce a larger propor¬ 
tion of their annual total during those months when prices are 
at the higher levels. The yearly average price received per dozen 
eggs sold from such birds would, therefore, be higher than that 
for eggs sold from birds giving very low yields. Further, owners 
of the better flocks are able to dispose of a large proportion of 
the eggs produced in the spring to people requiring hatching 

eggs* 

Profits , Losses and DeiJh-Rates. Tn most cases the heavy 
losses sustained were the direct result of high mortality rates. It 
is now well established that a large percentage of the deaths 
amongst poultry are directly associated with conditions of egg 
production. Further, there has been a general tendency to breed 
for high egg production at the expense of stamina. Managers 
have been encouraged to feed for high yields. Undue forcing 
reduces the vitality of flocks and they become easy prey to 
diseases. Flocks on specialist farms require particular care and 
attention if deaths are to be minimised. The area of land on 
which such flocks are kept is limited and in a number of eases 
the land is stocked to its utmost capacity. When disease breaks 
out on such holdings no fresh land is available and even when the 
flocks are reduced to a minimum a number of years may pass 
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before the flocks and the land have been completely rid o! the 
causes of deaths. Under such conditions the land, buildings, and 
equipment may not be used to capacity for a number of years, 
with the result that the charge for rent and capital depreciation 
will be a heavy burden on the laying flocks. 

Profits , Losses and Prices of Eggs. The erratic fluctuations 
in the occurrence of the profits and losses shown for individual 
enterprises over the three years cannot be associated with changes 
in the market prices for eggs. In 1988 and 1934 there was some 
decline in prices as compared with previous years, but during the 
summer and early autumn of 1985 the seasonal upward move¬ 
ment in prices continued to a higher level than in the previous 
two years while throughout 1980 prices have been generally 
higher. The changes, however, are much smaller than the fluct¬ 
uations in the margin of returns over costs. 

Continuous records over the three years are available for 
twelve enterprises. These show that the yearly average price 
received for market eggs in 1985-6 was 2|d. per dozen higher than 
in 3983-4 and Ifd. higher than in 1984-5. This improvement was 
better than that shown for all the cases which showed an increase 
of Id. per dozen in the last year with prices approximately the 
same, namely, Is. 2d. per dozen, in the former two years. Some 
of the increase shown for the twelve enterprises was due to 
changes which occurred in methods of selling eggs. A number 
of farmers who had previously been in the habit of selling all 
their eggs to higglers and dealers are now selling to grading sta¬ 
tions, and have obtained some financial advantage from selling 
on a graded basis. 

The annual average prices received by individual farmers 
in any year show considerable fluctuations, and are largely the 
result of different methods of marketing. Where the fanners are 
dependent upon higglers and dealers for the disposal of their eggs, 
especially if the final consuming markets are situated long dis¬ 
tances from the points of production, the average price is relatively 
low. As the amount of the marketing service performed by the 
farmers increases higher average prices are obtained, and when 
the producers are able to dispose of their eggs direct to the con¬ 
sumer the average price obtained will be highest. 

There were cases where losses were made despite the higher 
average prices realised, and in one or two cases the extra cost of 
retailing eggs to consumers or conveying them long distances to 
retailers was not compensated by the better prices realised. 
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Profits , Losses and Farm Income from Poultry , The average 
profit per farm amounted to £27 18s. 5d. in 1988-4, to £16 2s. 
lid. in 1984-5, and to £55 18s. 2d- in 1985-6. From the follow¬ 
ing summary it will he seen that in the latter two years the aver¬ 
age net returns and net costs were lower than in the first year*. 


Net Returns, Costs and Profit per Farm, 




! j 


Annun> Size of Iavjuuj 
Flock#. 

282 

i ! 

* 217 | 

209 

' 

JL *. <7. 

! 4. s. tl. j 

t », tL 

Nrt lb"turns . 

279 Hi I 0 

{ 202 2 2 ! 

208 10 o 

Not Posts 

252 0 .) 

j 188 O 1 j 

212 17 a 

Pro lit i 

27 la ;» 

! m a i ! 

m ia 2 

('lntr^rt m/idr fxn unpaid ‘ 
tihour 

M 1 S 

, :« o i 

1 

84 8 9 

Total in'* i;im* pt*r Horh 

oo i:> l 

■Is 2 2 i 

tM» 1 H 


In part these reductions in total costs and returns were due 
to a *maller average laying flock, for example, the average size 
in 1984-5 was only 77 per cent, and that for 1985-6 74 per cent, 
of the average size in the first year. Returns from the sale, con¬ 
sumption ami use of eggs on the farms were lower by more than 
£5.s per farm in the second as compared with the first year, but in 
the last year the difference was just over £25. The average 
returns received by salts of poultry were not more than one-third 
of the total in any year. 

The smaller total net costs per farm recorded for the last two 
years was due almost entirely to reductions in the costs of foods. 
In 1984-5 they were nearly £40 lower than in the first year and 
in the last year they were lower by £21. For flocks of so small 
an average size the cost of labour would seem to be high. In the 
first year the average cost of all labour amounted to just over 
£53 per f$rm, but it was eleven and ten pounds lower respect¬ 
ively in the following two years. It is claimed that one adult 
male person can operate a unit of 1,000 laying birds. Even on 
the assumption that the manager received a weekly wage of £8 
the annual cost of labour would amount to only £156 per 1*000 
laying birds or £89 per 250 laying birds. 

Despite the unfavourable prices realised for eggs during the 
first two years and the increasing losses by deaths, the average 

* Pi t-hese rases the profits and iwoinos arc shown ** sinking the 
losses.** 
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profits obtained must be considered as favourable. In the first 
year the average profit was equal to a return of 31.8 per cent., 
that for the second amounted to 9.2 per cent., while in the last 
year it was as much as 24.8 per cent, on the annual average 
capital invested. 

The total gross income which the farmers and their families 
received, and which had to cover unpaid manual labour, and 
interest on capital and management amounted, on an average, 
to nearly £67 per farm in 1988-4. In the following year it had 
declined by more than £18, but the general improvement in the 
last year resulted in an income amounting to over £90 being 
obtained. The records of the twelve enterprises for which inform¬ 
ation is available in each of the threfc years gave similar average 
results, while in this group there were cases in which exceptionally 
heavy losses by deaths had been sustained. 

Conclusions. 

The generol conclusions which emerge from this study may 
be stated briefly. The most important factors which affect the 
profitableness of the poultry industry to-day are the quality of 
the livestock and their management. All the major difficulties 
can be finally associated with inefficient stock or management. 
Disease and deaths are enormously important factors affecting 
the financial position of poultry enterprises, btit careful control 
over the flock, over purchases of fresh stock, and over the land 
occupied will do much to reduce this item of cost. 

There is increasing need for more intimate study of indnidual 
birds so that unproductive and unhealthy birds may be detected 
and removed. Associated with this is the need for greater know¬ 
ledge of selecting, mating and general treatment of breeding 
stock in order to reduce the wastage of infertile eggs and the 
hatching out of unhealthy chicks. The study shows that some 
managers were far from reaching success in the operation of 
incubators and management of chicks during the early stages of 
their life. With foresight and careful management a sufficient 
supply of fresh pullets should be available to allow the necessary 
culling each year without any decline in the size of the laying 
flocks. 

Although the situations of poultry farms vary to some extent 
as to the relative advantages and disadvantages which they offer 
to operators, the largest factors in success are those of deter¬ 
mination of policy and day by day management. Policy must 
be determined to some extent by the situation of the farm, and 



Preservation of Green Fodder . 


129 


by any other interests which the manager may hold* The details 
of day to day management will depend to a large extent upon 
the policy adopted, but with any given policy different standards 
of management will be found. There are cases where failure 
to find a more favourable market for eggs has meant continuously 
low profits and even small losses over the period, but it may be 
expected that the general extension of the practice of selling 
directly to packing stations will have the effect of narrowing the 
range of prices within particular districts. The annual average 
price is affected by the method of marketing and also by the 
seasonality in production. Even within the short period covered 
by these records there is evidence of a general levelling of the 
abnormally wide seasonal variations which were found on general 
farms. The smaller type of incubator is in common use and there 
is keenness to secure early pullets for the laying flocks, the bulk 
of them commencing to lay before the beginning of October. 
There were, however, cases in which average monthly production 
during the winter was ns low as 2 to 4 per cent, with the result 
that low annual average prices were obtained. 

Seasonality in production may be intensified by bad feeding 
and housing accommodation. The records show that the majority 
of farmers feed balanced rations, but in some cases grain forms 
the bulk of the food fed. In nearly every case lower egg yields 
were obtained from flocks consuming rations consisting mainly of 
grain. There is a general desire on the part of managers to pro¬ 
vide their poultry with properly built and equipped housing and 
even on the general farms specially built houses are being pre¬ 
ferred to the old practice of accommodating the birds in the 
general farm buildings. 


THE PRESERVATION OF GREEN FODDER. 

By T. W. Fagan, M.A , F.I.C.. 

am! 

W. M. Ashton, B.Sc., Ph.D. 

I'ni versify ( ollr^o, Abcrjsfwtth. 


The difficulty frequently experienced in harvesting the hay 
Crop in good condition in Wales is mainly due to climatic con¬ 
ditions; this is particularly true in the case of upland farms and 
consequently any other method which reduces the risk of loss in 
harvesting cannot but be of interest and importance to our 
farmers. 



130 The Welsh Journal of Agriculture . 

As early as 1848 we find attempts made to overcome this 
difficulty by converting green succulent crops into silage, and in 
the early eighties, owing to a succession of wet seasons, interest 
was again stimulated in the process, when a considerable amount 
of grass was preserved by this method. 

Further impetus was given to the making of silage by Sir 
Massey Lopes, who in the year of his presidentship of the Royal 
Society of England, offered a, prize of 100 guineas “ For the best 
Silo in England and Wales in actual work during the winter of 
1885-86.” The Society at the same time offered a prize of £25 
“ For the best stack, or other system for obtaining silage without 
a silo in England and Wales in actual work during the winter of 
1885-1886.’’(I). 

For the President’s prize thirty-seven competitors entered, 
one of whom was from Wales, the late Mr. W. A. Darbishire, 
Nantlle, Penygroes, R.S.O., Caernarvonshire. It is of interest 
to note the material that Mr. Darbishire made into silage. First 
the produce of half an acre of chaffed green oats was placed in 
the silo, then that of two acres of meadow grass, and after an 
interval of several days the produce of two acres of lucerne and 
finally a crop of meadow grass -in all the produce of about 
twelve acres. 

In the report of the judges one reads that “ the silage was 
found to be excellent and of uniform quality ” and that “ the 
cattle were fond of it.” 

The introduction of the cylindrical stave silo into Britain 
from America in 1901 revived interest in the study and making 
of silage. As a result of modern work, it has been shown that 
under certain conditions ensilage is in many ways superior to 
hay making, for the losses during the making and storing of hay 
are often very high(2). Thus the average loss of dry matter 
in the process has been estimated at 25 per cent.-—representing 
a monetary loss to the country of about five and a half million 
pounds per annum(8), while in very bad weather much larger 
losses are experienced. It has also to be remembered that hay 
made under ideal conditions is essentially a roughage, and in the 
main fulfils the maintenance requirements of stock, whereas in 
the modern processes of silage making, the aim is to conserve 
young grass, a material that is greatly superior in nutritive value 
to grass at a later stage of growth. Many investigations have 
shown that by careful management grassland can be made to 
yield a product containing 20 per cent, of crude protein in its 
dry matter, which if converted into good silage would supply 
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the stockman with a foodstuff far superior in feeding value to 
the hay that would subsequently be made from it. 

The problem of converting herbage rich in protein into good 
silage is therefore an important one, and is receiving attention 
in most European countries. In many, special crops are grown 
for the purpose, but in Wales grass and mixtures of grasses and 
clovers are the most obvious and convenient material available. 

Silage made by any of the older methods whether in a clamp, 
pit, stack, or specially constructed silo suffered considerable loss 
in nutritive value owing to fermentation and the accompanying 
rise in temperature. In this connection control of the air supply 
is of primary importance, for it is by exclusion of air to the mass 
of fodder that losses of nutrients due to chemical changes brought 
about by fermentation are reduced to a minimum. 

The control of the air supply is influenced by the extent of 
compression to which the material ensiled is subjected, and this 
is largely dependent upon the maturity of the material. If 
too mature, compression is often difficult and inadequate, and 
although the silage produced is sweet and palatable, the loss of 
nutrients is high. On the other hand, if the material is too 
succulent and the exclusion of air too complete the product will 
be sour. 

During ensilage a number of important chemical changes 
take place, all of which result in loss of nutritive value. Thus 
for some time after cutting the plant cells still live and respire, 
the carbohydrates being broken down into carbon dioxide gas 
and water, and as oxygen is necessary for respiration limitation 
of the air supply is essential to prevent excessive loss of carbo¬ 
hydrates. Plant cells also contain enzymes which break down 
proteins into simpler compounds called amides, and at the same 
time when the supply of air is limited carbohydrates are 
decomposed by the agency of bacteria into organic acids such 
as lactic, butyric and acetic acids. The production of lactic acid 
is of the greatest importance in the making of good vsilage, for 
the acidity developed in this way checks the less desirable 
fermentations such as those giving rise to butyric acid. To 
estimate the loss of dry matter in making silage under average 
conditions is impossible for this will naturally vary within wide 
limits depending on a variety of circumstances. 

As a result of investigations carried out in Finland by 
Professor Artturi I. Virtanen, the fermentation and heat formation 
accompanying the making of silage have been greatly reduced 
by spraying the fodder ensiled with mineral acid solutions during 
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the process of filling the silo. These acids consist mainly of 
sulphuric and hydrochloric acids and are added with the object 
of increasing the acidity of the mass to such a point that undesir¬ 
able fermentations cannot take place (to a degree of acidity of 
pH 3 to 4), 

Virtanen’s method was put into general practice in Finland 
in 1928, and its success in that country may be gauged by the fact 
that it has been adopted by as many as 10,000 Finnish farmers. 

In the year 1932 a preliminary investigation into the best 
methods of preserving grass and mixtures of grasses and clovers 
as silage was carried out at the College Farm, Nanteellan, This 
work was continued in 1983 and 1984, with the result that a 
considerable amount of data has been obtained on different 
methods of making silage. 

In 1982 two types of silage weTe made, one by the ordinary 
pit method and the other in accordance with the process followed 
in Finland. For the purpose, three acres of aftermath were 
reserved which unavoidably became over-mature, with the result 
that much of the red clover, which made up some 80 per cent 
of the herbage, had run to seed and was very stemmy. 

The ordinary silage was made in a pit 30 inches deep and 
14 feet wide dug on sloping ground in which the fresh fodder was 
evenly spread. The fodder ensiled was tightly packed by tread¬ 
ing and drawing the carts over the clamp in the process of filling. 
When a height of about three feet was reached an interval of 
twenty-four hours was allowed to elapse in order that fermenta¬ 
tion might begin before the air from the heap was excluded by 
the treading and pressure of the carting over the clamp. The 
filling was then continued and when completed the herbage was 
covered with sacking and a thick layer of soil. 

The fodder preserved by the Finnish method and known 
as A.I.V. silage was made in a cylindrical wooden structure* five 
feet nine inches in height with a diameter of ten feet. This was 
made of creosoted staves bound together with iron hoops and was 
sunk in the ground to a depth of one foot six inches. Around 
its base the excavated earth was banked and compressed to 
exclude air as far as oossible, but provision was made for drainage 
of liquor from the silo. An over-silo similar in construction to 
the under-silo was fitted to the latter for convenience in filling. 
The principle underlying the A I.V. method of making silage has 
alreadv been referred to, and the spraying of the fodder with 
the acid was carried out continuously throughout the process of 
filling the silos. When this was completed, a special anti-mould 
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preparation was sprayed on the surface prior to its being sealed 
off with soil. The effect of the fodder being over-mature was that 
in spite of all precautions taken in the packing and filling of the 
silos, exclusion of air was not as effective as desired. This was 
made evident when the silos were opened, for the decomposition 
generally met with around the edge had penetrated deeper into 
the mass than usual and more so in the case of the ordinary than 
the A.I.V. silage, a result that cannot be accounted for wholly 
by the effect of the mineral acid added in the latter case, for 
the exclusion of air was naturally more effective where the 
material was ensiled in a wooden silo than m a pit silo. 

Samples of the fodder were taken for chemical examination 
both at the time of filling the silos and later when the material 
was being fed to the stock. The samples were taken from the 
outer portion that had undergone the greatest amount of decom¬ 
position, and from the inner portion which had a more pleasant 
odour as well as better colour. The latter formed the greater’part 
of the whole. 

Table I gives the chemical composition of the green fodder 
and the average composition of the two types of silage made from 
it, the latter representing the material taken from the more central 
portion of each silo. 


TABLE! (1932). 
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Fodder , 

j Pit Silage 

1 (Ordinary). 

A.I.V. 

Silage, 


o' 

i o; 

O' 

Water ... 

<>9.5(5 

81.26 

75.36 

Dry matter 

30.44 

18.74 

24.64 

Eased on | 

drv matter. 


Ether extract 

4.38 

5.75 

4.37 

reticle protein .. 

17.3? 

16.45 

16.83 

True, protean 

j 16.136 

i 13,41 

13.81 

* Digestible protein . j 

i 10.56 

1 5.61 

8.69 

Fibre .... ... i 

25.22 

34.78 

29.11 

Ash 

! 7.34 

9.15 

8.45 

Soluble Carbohydrates 

45.69 

| 38.87 

41.21 

Phosphoric Acid (P.0,) 

0.68 

[ 0.63 

0.60 

lime (CaO) . . 

2.44 

2.75 

2.41 


* Determined ttmaigbaut tfhe investigation by Wedr»meyer\s modification 
of Stutser's ** in-vitro ’’ method. 


The results clearly show that considerable losses were 
incurred in both methods of preservation, but that the chemical 
changes giving rise to these were greater in the ordinary than in 
the A.I.V. method. Thus a comparison of their respective dry 
matter, ether extract, digestible protein, fibre and carbohydrate 
content all favour the A.I.V. method of preservation, The 
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increase in ether extract that has occurred during ensilage is due 
to the formation of ether soluble substances such as organic 
acids from carbohydrates, and the extent of this increase 
indicates the amount of decomposition and indirectly the relative 
efficiency of the two methods. The percentage of crude fibre and 
ash is also higher in the ensiled material owing to the fact that 
there has been a considerable loss in carbohydrates both by 
oxidation and drainage resulting in a concentration of the other 
constituents. Further, these increases in ether extract, fibre and 
ash are seen to be greater in the pit silage and clearly show that 
the chemical changes which lead to the disappearance of the more 
soluble material proceed to a further extent where facilities for 

lT*"f " r “ d «* I« adequal,. 

The extent of the decomposition undergone by the material around 
tiie edge of the two silos compared with the centre is shown in 
lable II, where the average percentage composition of samples 
taken from both positions in each silo is given as well as that of 
the green fodder from which they were prepared. 

TABLE II (1932). 



Green 

j Ordinary Silage (Pit). 

Al.l. 

Silage. 
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5.75 

1ft A - 

4.37 

True protein 

10.06 

23.88 

If) i 1 

19.74 

36.83 

Digestible 



loAl 

18.39 

13.84 

protein 

fibre 

10.56 

23.22 

2.48 

O/ \ 
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28.46 

33.8? 

37.08 
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0.68 
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3.08 

3.47 

0.63 
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0.91 

3.21 
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.7™™* In Percentage of digestible protein and 
carbohydrates ,n the silage from the edge and the centre of each 

effent ' kmg ’ and t0 a lar 2 e extent indicates the deleterious 

effect access of air has on the nutritive value of the material. 

ba86d ° n WCightS ° f green fodder used silage 
"r*’ t 0 ff er with the dr y matter figures for both, 
how that the loss of dry matter in the case of the A.I.V silaffe 

was 14.5 per cent, and that this was much heavier in pit'siW 
An indication of these losses is obtained from the fact that wfth 
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equal quantities of green fodder ensiled, A.I.V. silage provided a 
supply of food which lasted twenty head of store cattle thirty days, 
whereas the pit silage only provided a similar ration for nineteen 
days. This difference was mainly due to the greater waste that 
took place around the edge of the pit silage in spite of all 
precautions in its consolidation. 

The stock consumed the whole of the A.I.V. silage with the 
exception of some 2.5 per cent., and though the wastage in feeding 
the pit silage was greater, that portion of it that was consumed 
appeared more palatable to the cattle than the A.I.V. fodder. It 
should be mentioned that in the case of the latter a little lime was 
added to the concentrated food during the period that it was fed 
as a precaution against any ill effects due to its acidity. 

In 1933, an area of grassland was selected and set aside to 
provide grass for preservation as silage. This area was divided 
into five plots of approximately two acres, and the produce made 
into ordinary, A.I.V., molasses and Defu silage. The fifth plot 
was allowed to run to hay and preserved in this form. The grass 
was cut on the loth of June and ensiled the same day, the hay 
was cut on the 1st of July and harvested on the 4th of the same 
month. The A.I.V. silage was prepared in precisely the same 
manner as that of 1932, but in 1933 the ordinary silage was made 
in a wooden silo and not as in the previous year in a pit. The 
method followed in making molasses and Defu silage differed only 
from that made use of in the A.I.V. method in the solutions 
sprayed on the fodder when filling the silos. For the molasses 
silage the solution was one of treacle and water, 100 lb. of treacle 
being made up to forty gallons with water and sprayed on the 
grass at the rate of one gallon per cwt. of grass, the object of the 
addition of molasses being to provide material easily fermented to 
form lactic acid. For the Defu process the solution contained 
phosphoric acid, a higher percentage of sulphuric acid and a 
lower percentage of hydrochloric acid than in the A.I.V. process, 
and in addition a half per cent, of treacle. The amount of Defu 
solution added w^as such as to produce the required acidity which 
in this case corresponded to a pH of 4 to 4.5. 

Samples of the green fodder were taken for chemical examina¬ 
tion from each load as the silos were filled. These were intimately 
mixed to form as representative a sample as possible of the 
material preserved. Samples for the same purpose were taken 
when the silos were opened, and each of these was separated into 
two portions representing that met with at the edge and centre 
of the silo. 
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Table III gives the percentage chemical composition of the 
grass as well as of the lour types of silage made from it in 1988* 
the latter representing the material taken from the more central 
portion of each silo. 


TABLE III (1933). 
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Digestible 

protean 

7.75 | 

7.30 

i 

7.50 : 

5.70 j 

6.72 

Bihre 

i 29.60 ! 

32.20 

80.70 j 

28.70 ! 

30.10 

Adh 

6.04 j 

6.90 j 

7.28 j 

s. 14 

8.00 

Soluble carbo¬ 
hydrates ... 

40.49 | 

45.40 j 

1 

17.08 j 

i 

47.10 i 

46.00 

Phosphoric 

Acid (PA) 

j 

0.52 ! 

0.66 j 

i 

o.5o j 

1 

0.30 | 

0.57 

Lime <CaO) . . 

0.71 j 

1.16 j 

0.91 ' 

! 

f.o* 1 

0.81 


i t 


The fodder ensiled in 1938 was better suited for the purpose 
than that of the previous year, for being less mature it was more 
easily and effectively packed in the silos. Ample c\ idence of this 
is afforded by a comparison of the results in Tables I and III, 
where it is seen that the nutritive value of the original fodder in 
1933 did not suffer to the same extent in the A.I.V. method of 
preservation as in 1982. 

Indeed, Table III shows no very striking difference in the 
constituents determined in the dry matter of the four silages, 
nor is the difference in composition of the dry matter of any of 
the four silages and the grass ensiled Aery great. Thus the 
digestible protein in the dry matter of the ordinary and A.I.V. 
silage differs but little from that of the grass. Again, the fibre 
in the majority of the products is but slightly higher than that 
in the grass, arid in this connection it is of interest to note that 
Woodman and his colleagues in their work on the digestibility 
of fibre found that this constituent is more digestible in silage 
than in the material ensiled (4), a finding that is of the highest 
significance when the percentage of fibre in silage is taken into 
consideration. The results in 1983, as in the previous year, show 
that the greatest loss of dry matter takes place in the ordinary 
method of preservation though this is not so great in a wooden 
silo as in a pit (Compare Tables I and ITT). The weight of green 
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material placed in each silo as well as that of the silage taken 
out was recorded in 1933. These stated on a dry matter basis 
together with the percentage loss of dry matter are given in 
Table IV. 


TABLE IV. 


I V eight uf i(ry matter. 


! 


Removed from 

Percentage 


Put in Silo. 

Silo. 

loss. 

Kind of Silage. 

1 ib. 

lb. 

lb. 

i 

... .... ' 

981 

889 

9.4 

Defu .... .... | 

1149 

1089 

9.« 

A.l.V. 

1354 

1144 

15.5 

(. . ! 

I 

1103 

784 

28.9 


Thi above results were calculated from the total weight of 
fodder placed in and removed from the silos, but from the latter 
the weight of decomposed material, i.e., the portion unsuited for 
feeding purposes was deducted. 

From Table IV it is seen that the loss of dry matter is not 
excessive, apart from that suffered in the ordinary method of 
preservation. In the A.l.V, process it is also higher than is 
claimed by the Finnish workers (5) though in general agreement 
with that found at other centres in Britain. The molasses and 
Defu silage show a relatively small loss and indicate that grass 
can be successfully conser\ed by these methods. 

The silage around the edge was chemically examined as in 
the previous year, and a comparison of the results showed that 
similar changes had taken place each year. In 1933, however, 
the changes had not proceeded to the same extent, and this w r as 
no doubt due to the fact that the fodder preserved in 1933 was 
more suitable for the purpose. 

Of the four processes adopted in 1933 for the preservation 
of grass, the molasses method was found to he the most success¬ 
ful and convenient and to produce the most palatable material. 
Consequently, in 1931 three silos were filled with grass cut at 
different stages of maturity and preserved by this means. The 
first was filled on the 18th of May with immature grass in a rain- 
soaked state, the second on the 30th of May with grass at a later 
stage of growth, though still immature, and the third on the 
19th of July with fairly mature grass. 

The chemical composition of the herbage and the silage made 
from it in each case is given in Table V, 
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TABLE V (1934), 


Water . 

Dry matter 


Ether Extract. 

Crude JProteln .. 

True Protein ....... 

Digestible Protein.... 

Crude .Fibre . 

Ash . 


Lime (CaO). 


Sample 1. 

Sample 2. 

Sample 3. 

Very Immature Grass 

Immature Grass. 

Fairly Mature Grass. 

Rain Soaked. 





Grass. 

Silage. 

Grass. 

Silage. 

Grass. 

Silage. 

87.6 

84.1 

81.6 

„ — 

88.2 

74.5 

82.3 

12.4 

15.9 

18.4 

16.7 

25 5 

17.7 


Baaed on dry matter 



6.48 

10.45 

5.12 

8.85 

4.27 

5.84 

22.02 

12.80 

16.62 

14.64 

15.27 

15.29 

14.80 

0.82 

10.84 

8.50 

0.61 

14.43 

10.40 

4,11 

14.24 

10.17 

12.70 

6.09 

24.20 

26.00 

26.00 

80 00 

28.60 

38.00 

0.72 

10.76 

9.07 

11 .20 

0.11 

9.07 

87.61 

20.40 

42.27 

85.72 

42.75 

87.80 

0.90 

0.46 

0.06 

0.68 

0.60 

0.48 

0.60 

0.80 

0.60 

1 .08 

1,03 

1.31 


A comparison of the three types of grass ensiled gives an 
indication of their respective maturity, but the most mature of 
these was younger than the grass made into silage in 3933 (see 
Table III). 

From the silo in which the immature grass containing but 
12.4 per cent, of dry matter was ensiled, a considerable amount of 
liquor drained away which gave rise to an evil smelling effluent. 
This naturally resulted in an excessive loss of dry matter, but 
owing to inadequate facilities for its collection it was not possible 
to procure samples of the liquid for analysis. The silage produced 
was sour and smelt strongly of butyric acid, and the decomposi¬ 
tion products of the proteins gave to the whole a particularly 
offensive smell. That a great deal of the protein was lost is seen 
from the large difference in the percentage of crude and true 
protein in the grass compared with the silage made from it. Such 
differences are much smaller in well preserved samples of molasses 
silage as shown in Tables III and V. Aga*n in spite of the high 
digestibility of the protein of the immature grass that of the silage 
produced from it was very low. 

The very pronounced increase in the percentage of ether 
extract and crude fibre also showed in a striking manner that the 
ensilage of rain-soaked immature grasses was accompanied by 
extensive chemical changes. There are always in silage acids 
and bases of a volatile nature formed as a result of the breaking 
down of carbohydrates and proteins. In this sample, however, 
these are present in excessive amounts as evidenced by its 
objectionable odour and the abnormally high values found for 
these constituents in comparison with those in the silage made 
from the more mature fodder. Table VI illustrates these 











Preservation of Green Fodder . 


339 

differences, and Sample I may be taken as characteristic of sour, 
partially spoilt silage. 


TABLE VI. 

The average percentage of volatile bites (expressed is crude protein) 
and volatile acids (expressed as acetic acid) in the three samples of 
silage made in 1934. 


Sample , 

1 

, j . 

Volatile bases 

1.21 

0.43 

1 

; o.ai 


Volatile acids 

1.10* 

0.68 

j 0.63 



The high protein content, immaturity and rain-soaked 
condition of the grass doubtless accounted for the sour silage 
produced. With all its drawbacks, however, it was surprising 
to find that the stock consumed a considerable amount of the 
material. 

One important conclusion may be drawn from this particular 
type of silage, namely that young grass in a rain-soaked condition 
is quite unsuitable for making silage, and that contrary to what 
is frequently stated, ensilage does not appear to be wholly 
independent of weather conditions. 


The two samples of silage numbered two and three made by 
the same process from more mature grass, show changes of a 


similar nature to those discussed above, though they have not 
proceeded as far in these samples. 

TABLE VII. 

Whey Silage, 1934. 


i 

j Grass, 

ft* 

Silage 
Central . 

Water 

1 

. J S2.4 

! 

8i.2 ; 

83.6 

T)r> matter 

! 17.6 

| Based on 

15.8 

drv matter. ’ 

16.4 

Ether extract .. 

! 3.66 

3.71 

5.81 

Crude protein .. 

. 1 13.64 

13.98 

10.59 

True protein 

. ! 8,95 

11.85 j 

9.03 

Digestible protein 

. ; u.00 

4.89 j 

3.64 

Fibre .... 

| 30.80 

31.66 j 

32.30 

Ash 

... i 8,58 

9.47 

9.77 

Soluble Carbohydrates 

. J 13.32 

41.18 j 

41.53 

PQiofspihoric Acid (P a 0 s ) . 

. { 0.74 

0.61 ! 

0.61 

Lime (C&O) 

! 0.68 

0.67 

1 

1.14 


In 1984, another type of silage was made which is described 
as whey silage, for in its preparation whey was sprinkled on the 
grass in the proems of filling the silo at the rate of one gallon 
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per ewt, of grass. The same principle is involved in the addition 
of whey as in the case of molasses, both supplying a fermentable 
sugar—in whey lactose or milk sugar—which rapidly produces 
lactic acid. Table VII, on p. 189, gives the chemical composition 
of tiie grass together with the average composition of the silage 
samples taken from the edge and from the centre of the silo. 

The grass was cut and ensiled on the 7th of June, 1984, and 
was slightly more mature than the three grasses made into 
molasses silage. (See Table V). The product, judged by its 
chemical composition, compared favourably with the better type 
of molasses silage and was readily consumed by the cattle to 
which it was fed, though not eaten with quite the same relish as 
the molasses silage. 

The effect of ensiling on the mineral content of the original 
fodder is of interest, and in Table VIII the percentage of lime, 
phosphoric acid, potash and chlorine in the dry matter of the 
grass and silage is given. 

TABLE VIII. 




i Phosphoric 

i 

| 


Lime 

| Acid 

1 Potash 

Chlorine 

Material. 

CaO 

j /\o, 

K..O 

! CL 

('lover rye grass 

2 I f 

0 <>K 

1.60 

( ! o.on 

Ordinary silage 


O.M 

I.8.-1 

i o.s;> 

Grass 

0.71 

1 0.52 

| 3.,7s 

1 i.fta 

Molasses silage i 

!.<»« 

| 0.50 

I 3.51 

| 1.39 

Veir\ immature grass. 

0.69 

O.ftO 

4.20 

1.26 

Molasses silage (sour) , 

O.SO 

! 0.46 

5.46 

1,07 

Grass 

(U>s 

1 0.74 

:lti 

1M 

Whey silage 

— 

; o.ei 

3 . 5.7 

1.34 

Grass . . 1 

*1.71 

! o.3a 

2.20 

0.P2 

A.l.V. silage .... J 

o.OJ 

j 0.50 

2.41 

1.38 


0.71 

1 0.5-2 j 

2.36 

1.07 

Defu silage ... J 

i 

o.sn 

i 0.57 | 

1 ! 

2.76 

; 

1.72 

From the results 

given 

in the table it is evident that the 


dry matter of the silage is, generally speaking, richer in lime and 
poorer in phosphoric acid than the grass ensiled, while the potash 
and chlorine content shows no regular variation. Here again the 
results for the immature, rain-soaked grass and the resulting 
silage are very significant, for with the exception of the lime there 
has been a decrease in the amount of each constituent as a result 
of ensilage. This, taken in conjunction with what has already 
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been said with regard to the effect on the other constituents of 
immature rain-soaked grass, leaves little doubt as to the unsuit¬ 
ability of such material for ensiling. 

One of the chief objects in making silage is to reduce the loss 
of nutrients which occurs in preserving fodder in unfavourable 
weather by the old established method of hay making. Of the 
acreage of grass reserved for the making of silage and hay in 
1988, four-fifths were made into four different types of silage 
and one-fifth into hay. The chemical composition of the grass 
cut for hay on the 1st of July, 1988, as harvested on the 4th of 
the same month and at the time when the stack was opened on 
the 11th of November of that year is given in Table IX. 


TABLE IX (1933). 


Material. 

J)ate of sampling* 

Clrass. 

!/?/.«. 

| i 

i Hay. 

j 4/7/33. 

Hay. 

1', 111133. 

i 

Moisture 

64.2 

! 14.3 

11.6 

Dry matter 

33.8 j 83.7 

Based on j dr\ matter. 

88.4 

Ether extract 

: 3.03 

; 2.30 1 

2.95 

Crude protein ... . . . . j 

I 9 53 

9.53 ! 

10.19 

Trues protein . i 

! 8.00 

7.87 

8.83 

Digestible protein j 

(>.82 

6 88 

7.03 

Fibre ... . . .. 

| 28.10 

28.20 

28.60 

Awh . ... . .. j 

! 4.50 

5.62 

5.97 

Soluble ( arbohvdrates 1 

54.22 

54.35 

52.29 

l’Ciosgshoric \cid (l\OJ . . 1 

0.38 

0,37 

0.40 

Lime (Ca(>) . . j 

1 

0.70 

0.77 

0.84 


The conditions of harvesting in 1988 were exceptional, for 
from the date of cutting until carting to the stack no rain fell. 
The grass made into hay in comparison with that made into 
silage was more mature, being cut some fourteen days later and, 
in consequence, was richer in dry matter. In the making of the 
hay most of the moisture was lost giving a product containing 
85 to 88 per cent, of dry matter, while in comparison the percent¬ 
age of dry matter in the silage differs only slightly from that of 
the original fresh fodder. 

The results given in Tabic IX show that there has been but 
little change in the percentages of the constituents determined 
in the dry matter as a result of hay making, and that the digest¬ 
ibility of the crude protein of the hay compares favourably with 
that of grass and good silage. There appears to have been no 
appreciable breakdown of protein during the process of hay 
making which in this respect differs very materially from the 
making of silage*, The making of hay has been accompanied by 
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small increases in the percentages of ash and lime, which are 
probably due to the losses in organic matter owing to fermenta¬ 
tion. 

In 1938 a comparison of the loss of dry matter in the making 
of silage and hay was attempted. In order to assess the loss in 
hay making ten swathes of the grass were weighed immediately 
after cutting and again before carting, and from each of these 
representative samples were taken in which the dry matter was 
determined. With this data the loss of dry matter undergone 
by the hay in its making in the field was calculated. When the 
hay was carted to the stack, known weights were placed in ten 
marked jute bags and these placed in the stack where they 
remained until the hay was required, when the contents of the 
bags were again weighed. Representative samples of the hay in 
each bag were taken for dry matter determinations both when 
placed in the stack and when taken out, and from this data the 
loss of dry matter in the stack was calculated. 

The average result of the ten determinations made at each 
stage in the making of the hay showed that 10 per cent, of the 
dry matter was lost in the field and 10 per cent, in the stack 
during storage, making a total of 26 per cent. From this it is 
seen that although the season was exceptionally well suited for 
hay making, the loss of dry matter was much in excess of that 
which took place when similar material was made into molasses, 
Defu and A.I.V. silage. (See Table IV). The above may be 
taken as the minimum loss in the making of hay, for the grass 
was cut early and no seed was lost, it was dealt with in ideal 
weather under experimental conditions, when all necessary care 
was taken. Under average conditions of cutting, weather and 
general management the losses would undoubtedly have been 
greater. 


Summary and Conclusions. 

The five methods employed in the making of silage produced 
fodder which compared favourably in chemical composition with 
the green crop ensiled, and in reaching any conclusion as to the 
relative merits of these methods the losses of dry matter become 
of prime importance. From this point of view, the results 
obtained in this investigation indicate that the molasses and Defu 
methods are well suited for preserving grass. The A.I.V. method 
is less efficient, while the ordinary method is unsuitable. 

The state of maturity of the crop ensiled is of the highest 
importance, for this investigation has shown that some of the 
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changes which lead to losses in nutritive value and p&latability 
were more pronounced when relatively immature crops were 
ensiled, such changes being especially marked in the wet im¬ 
mature grass employed. 

The molasses silage when fed to the stock was eagerly con¬ 
sumed, and no difficulty was experienced in getting them to eat 
the ordinary and whey silage. On the other hand, the A.I.V, and 
Defu silage was but reluctantly eaten, and some time was taken 
before they became accustomed to it. 

All the animals fed with silage did well and suffered no ill 
effects from the consumption of the silage in the preservation of 
which mineral acid had been used. It should be mentioned that 
as a precautionary measure a little carbonate of lime was in¬ 
corporated in their ration, 

When the chemical composition, loss of dry matter and 
palatability of the silage prepared are taken into consideration 
the molasses method appears to be the one best suited for 
preserving grass. 

In comparison with hay making ensilage by the molasses, 
Defu and A.I.V. methods involved much smaller losses of dry 
matter. 

In addition to the above advantages the making of silage is 
a convenient and useful means of dealing with a luxuriant after¬ 
math which often cannot be harvested or closely grazed, and with 
surplus grass which is frequently available in late spring and 
early summer. 

Finally, silage can be successfully made at almost any time, 
from a variety of crops, while for successful hay making ideal 
weather conditions are essential. The highly nutritious nature of 
silage made from young grass, together with the fact that it 
provides a succulent fodder at almost any period of the year, 
should render it increasingly popular in a country such as Wales, 
where grassland farming, stock raising and milk production are 
so extensively practised. 

Our thanks are due to Professor J. J. Griffith, B.Sc., and 
Mr. Richard Phillips, M.Sc., A.I.C., for the facilities provided in 
the carrying out of this work. 
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THE CHEMICAL COMPOSITION OF THE 
STRAW OF STRONG AND 
W E AK-STR A WED VARIETIES OF OATS. 

By W. M. Ashton, B.Sc., Pb.D. 

VniwTsits College, \!ht\ dv\ \ tli. 

The problem of producing oat varieties resistant to lodging 
is one with which the plant breeder is constantly concerned* 
This is particularly the case in such countries as Wales ami Scot¬ 
land where the crop is frequently lodged, making it extremely 
difficult and costly to harvest and on occasions rendering it more 
or less valueless. Crops damaged in this way were a familiar 
sight in Wales during the wet season of 1930, and are of common 
occurrence in the more hilly regions where inclement weather 
conditions prevail. It is therefore not surprising that in some 
parts of Wales strength of straw and crop yield are regarded as 
being of equal importance(1). 

The disadvantages of a lodged crop are many, the most 
important probably being the difficulty experienced in harvesting 
operations, the production of badly filled grain in consequence of 
the incomplete transference of nutrients from the straw, and the 
damage done to young seeds where oats is the nurse crop 

Investigations have shown that lodging is most liable to 
occur on heavily manured soils, when an oat crop follows a ley 
containing large amounts of clover, when heavy rain follows a 
period of very active growth, and where the sowing has been late 
or very heavy (2) (8). Although some varieties Inn c greater 
power to resist lodging than others, the reason for this is obscure* 
The tendency to lodge has been attributed to a variety of causes 
such as the deficiency of a particular constituent, for example 
4t fibre,” silica, minerals or lignin, and to such factors as the 
length of the straw and weakness of the root system (4) (5). 

The production of oat varieties resistant to lodging is a 
problem to which the staff of the Welsh Plant Breeding Station 



Chemical Composition oj Straw. 


145 


has naturally devoted considerable attention. In 1933, an in¬ 
vestigation was conducted with the object o! studying the 
chemical composition of the straw of different varieties possessing 
varying powers of resistance to lodging. Since it is a well known 
fact that the tendency of a crop to lodge is greater when the rate 
of seeding is heavy, it was considered that an attempt should 
also be made to determine whether the chemical composition of 
oat straw is affected by the rate of seeding employed. With 
these objects in view the chemical composition of the straw of 
strong and weak-strawed varieties was examined. 

The varieties grown together with the rate of seeding are 
given in Table I. The amount sown corresponds with that 
normally used in the locality (for example, Record Oats sown at 
the rate of 200 lb. per acre) and takes into account the greater 
tillering capacity of such varieties as Radnorshire Sprig, Ceirch- 
du-bach and Ceirch Llwyd (Arena strigosa). 

TABLE I. 


( 'ariety . 


(Cuney Winter / Kyko) / (drey Winter 
Bountiful) 

Victory x Keel Algerian 

Record 

Marvellous 

Abundance 

Radnorshire" S|>ra£ 

Grey Winter 
(VirelwJu-bueli 

Centre,h Llwjd 


Rate of feed¬ 
ing in grains 
per furrow. 


15.0 
15.6 
15.6 
15 6 

15.6 
14.0 
15,0 

12.6 


Each variety was sown in a plot consisting of eight furrows 
twelve feet long, the plots being separated by two blank furrows. 
When they had reached the same degree of maturity samples were 
taken from the outer and central furrows of each plot. These 
were kept apart and analysed separately and the central samples 
taken to represent growth under field conditions, whilst the outer 
samples, as is the case with all experimental plots, were subject 
to different conditions of growth generally referred to as “ border 
effect.” After harvesting and threshing, the leafy material 
present was removed and the straw alone ground to the same 
degree of fineness for analysis (passing a l/(*4th inch sieve of a 
Christy and Norris Mill). The removal of the leaves made possible 
a more accurate comparison of the percentages of fibre and 
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mineral constituents present in the various straws. The percent¬ 
ages of the mineral constituents given in this paper are expressed 
on the dry matter. 

Table II gives the percentage of crude fibre and silica present, 
while the information given under the heading “ Strength of 
Straw ” is the result of the experience of farmers and plant 
breeders. 

TABLE 11. 


Variety. 

Stint ft it 

Crude 

Fibre. 

| Sit 

iffl. 

**f 

St taw 

Strati' 
from the 
re ntre of 
the plot 

Straw 
from the 
border of 
the plot 

| Straw 
from the 
centre of 
the plot 

Straw 
Jrom the 
border nf 
the plot 

(Urey Winter < Kyko) > (Urey 






Winter x Bountilul). 

Very Htrong 

44.0 

46.6 

J .01 

2.06 

Victory x Jled Algerian. 

strong 

40.:* 

45.7 

1.45 

1.28 

lieeord. 

Marvellous . 

strong 
Strong 
Fairly weak 

4;* 7 

45 '5 i 

45.7 

45.1 

1.32 

1 46 

J 65 

J .17 

Abundance . 

40.1 

46.0 1 

1.24 

0 08 

Urey Winter. 

Weak 

45.5 

44.0 i 

1.30 

1 .50 

Itudnorsbire Sprig. 

Weak 

46.0 

45.8 

t .09 

i .27 

Oireh-du-bach . 

Weak 

48..‘J 

17.7 

J .21 

1.11 

Oireh LJwyrt.j 

Weak i 

40.8 

40.2 

0.04 

0.00 


It will be seen from these results that the percentage of 
crude fibre in the straw from the centre and border of the plots 
is in the majority of cases very similar. The strong straws, how¬ 
ever, contain a lower percentage of fibre than the weak straws, 
the average percentages present being 45.2 and 47.0 respectively. 
It seems probable therefore that resistance to lodging is not 
determined merely by the quantity of crude fibre present. On 
the other hand, the strong straws contain a higher percentage of 
silica than the weak straws, a fact which supports the theory 
that resistance to lodging is due to the silica content. The per¬ 
centage present in the new variety (Grey Winter x Kyko) x 
(Grey Winter x Bountiful) is interesting in this respect for in 
its selection strength of straw was the main object in view. This 
variety has a short stout straw which has shown remarkable 
resistance to lodging in comparison with other varieties and, as 
shown in Table II, it has a much higher percentage of silica than 
any of the others studied. Evidence in support of the above 
theory has been advanced by Phillips, Davidson and Weihe, who 
showed that manuring with sodium nitrate which frequently 
causes lodging also resulted in a distinct decrease in the silica 
content of the straw (0). 

Although the figures presented in Table II indicate that 
strength of straw is associated with a relatively high silica content 
and a relatively low content of fibre, the variety Grey Winter is 
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exceptional in both respects. Omitting this variety, the average 
percentage of silica in the strong and weak straws is 1.5 and 1.1 
respectively. However, as previously noted in the case of the 
fibre content, there appears to be no general well marked differ¬ 
ences in the silica content of the straw from the centre and border 
of each plot. 

The differences in silica content suggest that there might be 
differences in the percentages of other ash constituents and these 
together with the percentage of crude protein in both the strong 
and weak straws are presented in Table III. 

These results show that on the average the strong straws 
are richer in ash, silica free ash and chlorine than the weaker 
straws, while as pointed out previously in the case of the fibre 
and silica content, the variety Grey Winter is rather exceptional 
in this respect. The difference in mineral content is shown most 
clearly when the more extreme varieties are compared, the very 
strong straw of the new variety, for example, being much richer 
in all the ash constituents determined than the weak straw of 
Ceireh-du-bach and Ceireh Llwyd. These differences arc shown 
by both the samples taken from the centre and from the edge of 
the plots. 

Moreover, the samples grown at the centre of the plot arc 
poorer in ash, silica free ash and chlorine than those from the 
edge, where the growth was less restricted and the individual 
plants very strong. 

Tt therefore appears that under ordinary field conditions 
plants absorb much smaller quantities of soil nutrients than 
where growth is less restricted. This contention is supported 
by the fact that the percentage of crude protein is, with one 
exception, higher in the samples taken from the edge of the plots, 
whereas the ether extract, crude fibre and soluble carbohydrates 
show no such variation; of these the protein alone depends directly 
upon soil nutrients for its formation. 

The data already presented show that the chemical composi¬ 
tion of oat straw depends to some extent upon the conditions 
of growth, and further evidence in support of this was obtained 
from a study of the straw from plots sown at the normal rate and 
double the normal rate, respectively. 

Tabic IV gives the varieties sown, together with the rate 
of seeding which, as in the previous investigation, takes into 
account the tillering capacity of each variety. 
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TABLE IV. 


Variety. 

i 

Rate of seeding in grams 
per drill . 


A. Series. 

B. Series. 

((*rev Winter x Kv*k<o) y (Giev Winter x 

■ 

; 

Bountiful) 

5 

10 

Victory x Red Algerian 

6 

12 

Elder. 

6 

12 

Record 

6 

12 

Marvel'lous 

6 

12 

Yielder x Golden Rain 

ti 

12 

Victory 

6 

12 

Abundance 

ti 

12 

Grey Winter . . 

5 

10 

Radnorshire Spr% 

5 

10 

(Virch-du-buch ... 

4.5 

9 

Ceirch Llwyd 

4 

8 

Oirch Llwyd (Via 

4 

8 


The varieties were sown in two plots, the rate of seeding 
being normal in the A and double that amount in the B plots. 
Each plot was made up of three furrows four feet six inches 
long. The varieties were harvested at the same stage of maturity, 
threshed and ground as previously described, the samples being 
taken from the centre of each plot. 

TABLE V. 


Gives the percentage of crude protein, ether extract, crude fibre and 
soluble carbohydrates in the straw from the A and B series of plots. 



. 

( in tic 

Ethei 

< / 

uif 

Soluble ('m- 

Variety 

l'tvtnn. 

Ext nut. 

Elbff 

bohydtvf*"' 


V 

B 

A. 

h 

A 

11. 

A 

11 

(Urey Winter > K>ko) 









Winter - IVomdiiul) .... 

8.04 

4 KS 

2 30 

2 20 

10,0 

i l l> 

12.4 

4 4 2 

Victory v Uni Algerian. 

4 20 

2 m 

1 42 

2 45 

43 3 

4 » 5 

14 0 

4 1.0 

1 toiler . 

3 40 

2 92 

2 01 

2.55 

47.,» 

47. 1 

41 3 

42 7 

Kee-oril. .. 

2 55 

2.38 

i .08 

2 01 

45 3 

40.0 

44 0 

44 2 

Marvellous. 

: i 54 

2.02 

1 <10 

1 03 

44.7 

40 0 

44.5 

41.8 

Y Holder x < .olden Htdn. 

4.04 

2 45 

1 .53 

2.50 

41 .ft 

40 8 

45.5 

13.2 

Victory . 

4.HK 

3.itt 

1 .03 

1 .79 

44 8 

44.9 

13 I 

44 4 

Abundance. .. 

3.82 

3 . 04 

1 57 

1 .OH 

40.3 1 

45 1 

42.5 

44.2 

Urey Winter. 

.'i .04 

2 S3 

3.55 

2 04 

11 .8 i 

4H 2 

44.7 

42.0 

Radnorshire Sprig. 

3.84 

3.0S 

1.47 

2 34 

47.2 

49.1 

43 0 

42.0 

(eireh-du-baeli . 

4.70 

3.04 

1.50 

2.12 

44 1 ! 

48 ft 

44.0 

41 .5 

tVlirli Idwvd Cwta . 

a or> 

2.85 

l 50 | 

1.00 

40 5 I 

47.5 

42.8 

44 2 

Oirch Uwytl . 

5.89 

4.04 

1 03 

I 

2 05 

43.4 

45 1 

[ _. 

43.3 

44.7 


From the figures in Table V it is evident that compared with 
the normal rate, heavy seeding has produced straw with a much 
lower percentage of protein and in most cases a higher percentage 
of ether extract and crude fibre, the soluble carbohydrates show¬ 
ing no regular variation. This result is of interest seeing that 
it was previously shown in Table III that the straw grown under 
field condition^ contained a lower percentage of crude protein 
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than that Irom the edge of the plots. The percentages of ash, 
silica and silica free ash in the straw from the A and B series 
of plots are given in Table VI. 


TABLE VL 



Ash. 

Silica. 

i . I 

Silica Free 
Ash . 

Variety. 

A. 

i 

B. 

A. | 

B. 

A* 

B. 

(Grey Winter x Kyk*>) x (Grey 
Winter x Bountiful) 

6.51 

5.72 

1.78 

i 

1.91 

4.73 

3.81 

Victorv x Red. Algerian 

6.95 

5.51 

1.06 | 

1.62 j 

5.89 

3.87 

Elder 

5.66 

4.82 

1.2? 

1.32 

4.38 

8.50 

Record 

6.06 

5.48 

1.18 

1.58 

4.86 

3.90 

Marvellous 

5.68 

4.97 

1.09 j 

1.27 

4.59 ; 

3.70 

Yielder x Golden Rain 

6.34 

5.00 

1.25 

1.85 | 

5.09 

3.65 

Victory 

5.72 | 

5.66 

1.18 ] 

1.38 

4.54 

4.28 

Abundance 

5.72 

5.27 

1.05 

1.49 

4.67 

3.78 

Grey Winter 

5.89 

4.37 1 

1.08 

1.24 

4.81 

8.14 

Raimorahire Sprig 

4.49 

3.27 j 

1.15 

1.42 

3.34 

1.85 

Coirch-du-baoh 

4.95 

4.48 ! 

1.0S 

1.16 

8.87 

8.82 

Ceireh Llwyd Gvvta 

5.20 

3.61 

0.87 

1 1.01 1 

4.88 

2.60 

Ceireh Llwyd . . .. j 

5.67 

i 

4.04 

0.90 

1.14 1 

4.77 

2.90 


From Table VI it is seen that heavy seeding has resulted in a 
lower percentage of ash and silica free ash, but in a higher percent¬ 
age of silica. As in the previous Table the varieties were arranged 
in the order of their ability to resist lodging and the figures 
provide further information indicating that the stronger straws 
have the higher content of ash constituents. The difference in 
the amount of silica free ash in the straws from the A and B plots 
is reflected in the amount of certain mineral constituents given 
in Table VII. 


TABLE VII. 



•ir 

‘errs. 

J ^ 

Lime. 

(CaO) 

Potash . 
(Kfi) 

Chlorine. 

((H) 

Variety, 

A. 

B. 

A. 

B. 

...... 

A. 

B. 

A. 

B. 

(Grey Wiiniter x Kyko) x 
(Grey Winter x Bounti¬ 
ful) . 

<>.21 

0.20 

0.38 

0.41 

2.31 

1.52 

1.44 

0.95 

Victory x Red Algerian 

0.09 

0.07 

0.87 

0.85 

2.07 

1.74 

L3B 

0.81 

Elder . 

0.08 

0.06 

0.81 

0.33 

1.84 

1.60 

1.05 

0.62 

Record 

0.07 

0.06 

0.86 

0.29 

0.96 

1.87 

0.91 

0.77 

Marvellous 

0.08 

0.07 

0.83 

0.82 

L$5 

1.20 

1.09 

0.05 

Yielder x Gnflden Rain .... 

0.10 

0.07 

0.81 

0.38 

1.93 

0.99 

1.40 

0.67 

Victory 

0.10 

0.08 

0.30 

0.85 

1.91 

1.14 

L25 

0.82 

Abundance .... ... i 

0.08 

0.07 

0.41 

0.36 ! 

LOO 

2.05 

LOO 

0.82 

Grey winter . .. .... 

Radnorshire Sprig 

0.18 | 

0.07 

0.33 

0.32 

2.37 

LOO 

1,36 

0.74 

0.07 j 

0.05 

0.32 

0.37 

1.24 

L21 

0.58 

0,18 

Ceirch-du-baeh .... | 

0.10 | 

0.07 

0.88 

0.33 

1.22 

1.10 

1.05 

0.55 

Ceireh Llwyd Owta 

0.08 

| 0.07 

0.40 

1 0.37 

1.44 

0.70 

1.80 

0.50 

Ceireh Llwyd ... .. 

0.15 

1 

I 0.10 

1 

0.46 

0.49 | 

2.17 

0.80 

1.47 

0.00 
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Without exception, the percentage of chlorine is higher in the 
straw from the A plots than in that from the B plots and, with 
a few exceptions, the same is true of the percentage potash* The 
phosphate content of the straw is low, but the differences, 
though small, follow the same trend as the differences in potash 
and chlorine content. The percentage of lime, however, shows no 
regular variation. 


Summary. 

This paper describes an investigation into the chemical 
composition of the straw of oat varieties possessing varying powers 
of resistance to lodging and also the effect of rate of seeding on 
the composition of such straw. For this purpose old and new 
varieties were grown to the same stage of maturity, the straw 
being stripped of leaves and analysed after grinding to the same 
degree of fineness. 

The results obtained indicate that in most cases strength of 
straw was associated with a relatively high content of certain ash 
constituents, particularly silica, and a low fibre content; further, 
that the straw from the border of the plots was richer in the 
constituents obtained from the soil than that from the centre 
where growth was more restricted. A somewhat similar result was 
obtained when the effect of rate of seeding was investigated, for 
heavy seeding resulted in lower percentages of protein and certain 
ash constituents but in higher percentages of fibre and silica. 
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THE DEVELOPMENT OF CERTAIN 
GRASSES AND CLOVERS DURING THE 
SEEDING YEAR. 

By William Davies, M.Sc., 

Welsh Plant Breeding Station, Aberystwyth. 
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J. H. Western, Ph.D., 

I’Diversity College, Aberystwvth. 


Problems associated with growth and establishment of 
various pasture plants during their first year have been studied 
critically at the Welsh Plant Breeding Station, and a number of 
separate reports connected therewith have already been made. 
The present paper deals with certain aspects of the same problem, 
and in particular with percentage establishment and growth 
during the first few weeks after sowing. Data are reviewed 
relative to perennial rye-grass, cocksfoot, timothy, red clover 
and white clover. In the case of the grasses two contrasting 
strains (pedigree and commercial) of each have been under test 
—the pedigree strain bred at the Station and specifically 
developed because of its desirable attributes as a pasture plant. 

The trial under review was laid out on a field (adjoining the 
Station farm) which had been leased by the Station for experi¬ 
mental purposes. The field has a general south-westerly slope, 
is nowhere steep, and lies at an elevation of between 800—400 ft. 
The soil is a light stony loam typical of the sedentary soils 
derived from Ordovician rocks in Central and South Wales. 
Prior to 1981, when the field was ploughed, it had been down to 
grass for a number of years. An oat crop was taken in 1981, no 
manures having been applied. In November, 1981, the field was 
top dressed uniformly with half-a-ton per acre of shoddy; this 
was ploughed in immediately. The seeds mixture trial with 
which we are now concerned was sown on prepared land on June 
2nd, 1982. Altogether forty-four different seeds mixtures were 
used; these were replicated eight times and this involved a 
total of 852 plots, each 1/200th acre in size. The plots were so 
arranged that alternate rows could be dressed with basic slag 
without undue interference with the general design of the 
experiment. The slag (15f per cent. P 2 0,,) was applied approx¬ 
imately one month after sowing the seeds, and at the rate of 
6 cwt. per acre. The present article deals with data from only 
forty (out of a total of forty-four) different seeds mixtures. 
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A mow; detailed account of the seeds mixtures used and the 
general lay-out of the trial is given elsewhere (1)* It is sufficient 
to note here that the seeding year data may be conveniently 
grouped to show :— 

(1) Average percentage establishment in the sown species, 

(2) Establishment of pedigree and commercial strains. 

(8) Influence of grass competition upon the clovers. 

(4) Influence of red clover upon the grasses. 

(5) Influence upon growth when basic slag is applied one 
month after seeding. 


TABLE L 

To »how (a) number of rainy day*; (b) inches of rain; and (c) mean 
temperature; for ten and thirty day periods following sowing; 1932 
compared with eight years average. 


ms 

Prrvmiis s \<*u\s average 


Period of ten days 1 
thereafter 

Period of thirty day a 
t hereafter. 

't 

i 

i ^ 

£ 

1 V i 

J. 

t! 

c 


§ 1 "s' 

■Z. 



£ 



j* 

-c ^ 

s & 
c? 2- 

- fc 

C Ss - . 

o-.s 1i 

i c St 

C 

1 * 


Iks 4 £ 

I. 1 


•j t 

O.fitf 

.W.3 

I t i i si | 

1 

•Vi.it 

4,0 : 

i 

i 

..1 

34.7 

I 

| 12..J J 3.5 

I .VI.(( 

1 


Weather conditions after souring. 

It will be seen from Table T that the weather during the 
thirty-day period following date of seeding w r as markedly 
dry, with temperatures above the average. No rain fell until 
the tenth day after sowing, when there was an aggregate fall of 
nearly two-thirds of an inch; this was followed by a dry spell 
when no rain was recorded for thirteen days and when fairly 
high mean temperatures ranging between 53° F. and 05° F. were 
recorded. The weather conditions during this first thirty-day 
period were therefore not such as to be conducive to either rapid 
growth or to a high rate of establishment. The heavy rain on 
the tenth day would hasten germination, only for many of the 
seedlings to be killed off in the course of the subsequent dry 
spell. Weather conditions such as these, however, are not wholly 
abnormal at Aberystwyth, and can be expected to recur at not 
infrequent intervals. 

Average percentage establishment of sown species . 

The data brought forward in Table II are in general con¬ 
formity with a large body of parallel results collected over a 
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period of years at Aberystwyth. There is, for example, a general 
relationship between the size of “ seed,” as measured by the 
weight per 1,000 “ seed,” and the figure for percentage establish¬ 
ment. This feature, for example, is shown in extreme when 
commercial perennial rye-grass (weight per 1,000 seed =» 
1.980 gm.) is compared with pedigree timothy (weight per 
1,000 seed = 0.255 gm.). When pedigree and commercial 
perennial rye-grass are compared the same trend is evident 
though the difference is of course more narrow. 


TABLE II. 

Percentage establishment* of the sown species at five (July) and ten 
(August) weeks after sowing, 1932. 


arv 

vT 

1 

i 

I 

1 

g 5 a 
£ |3 

c 2 

* S'*? 

es c v 

15 * «= Z 

r r * 

C R 

o w 

V. c $L,> 

.sil * 1 

its! 

Perennial rye-grass (pedigree— 
S.2.1) 

Perennial rye-grass (conmner- 
eia!) 

(Wksfoot (l»edigree—S.2(i) 
r<x*kfifoot (etwroniercial) 

Timothy (pedigree— S.18) 
Timothy (commercial) 
Montgomery red clover 

Wild white clover 

Average (8 lots) 

2tf.8 ! 

| 

41.0 
i«.9 : 

21.0 
17.0 
2tt..9 
4.1.7 
»i.» 
28.0 

i 

i 

j 

! 1.1.8 i 

1 

[ 

: n.fi l 

18.1 1 
9.0 
15.0 
01.4 
2'1.;{ 
19.2 

; 

38 

«2 

lot 

To 

3.1 
.»« 

72 

7.1 
(i 9 

1.213 

1 980 

1 0.819 

0.880 

1 0.233 
! 0.122 

1.8T0 

1 0.310 


) No. plants square foot 

* Percentage establishment - --- x 100 

j No. 'liable seed per sej. foot 

The data in respect of the clovers do not appear to fit so 
well, and this again is in general agreement with earlier results. 
Establishment calculations in the clovers, however, may be 
influenced appreciably by the proportion of hard seeds contained 
in the samples. This is often true of samples showing low 
laboratory germination and in which the proportion of hard seeds 
may be very high. In the present trial, for instance, the sample 
of white clover used had a real value 1 of only 02 per cent, and 
no account was taken of its content of hard seeds. There is some 
ground for supposing, however, that many (if not the majority) 
of the hard seeds in clover samples do in fact germinate in the 
field. 


purity x gemiination 
1 Real value - --- 


100 
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A point of some interest emerging from Table II is the very 
appreciable fall in percentage establishment during the few weeks 
immediately following the first big flush of germination in the 
field. This fall is not limited to any particular species, but 
appears to be general, although in the present trial pedigree 
cocksfoot has been an exception, its numbers having increased 
slightly from the first to the second count. In this instance 
(pedigree cocksfoot), however, the figure for the first count is 
exceptionally low, and it is evident that the readings were taken 
before the initial flush of germination had been completed. 
Taking the average of all species and strains under test, the 
numbers on the second count were only 09 per cent, of those 
occurring at the first count. 

It seems, therefore, that quite soon after the first phase of 
active germination in the soil the seedling population is at its 
greatest density, and there follows a rapid diminution in 
numbers, this process probably going on throughout the first 
summer. This is carried still further during the course of the 
following winter and spring. There is evidence, however, which 
suggests that a certain amount of delayed germination also takes 
place and that this may occur in certain species as late as the 
second harvest year. In most instances, however, it is likely 
that the gain in numbers consequent upon delayed germination 
is more than offset by the casualties. That this is true during 
the seeding year in particular is strongly indicated by the present 
data. 


TABLE III. 

Percentage establishment and real value in the pedigree and commercial 
strains of grasses (average of two counts for establishment). Seeding 

year 1932. 



Pctltgrec, 

i 

Commercial. 

Species. 

Percentage 

establish¬ 

ment. 

i 

Peal value 
per cent. 

Percentage 
establish¬ 
ment . 

Real value 
per cent. 

Perennial rye-gr 

17, H 

72 

82.0 

\ 89 


17.5 

87 

20.9 

t 86* 

Timothy 

IS. 7 

89 

18.0 

9? 

Average estiahlasihimnit 

16.8 

— 

23.6 

— 

Relative average with 
commercial — 100 

69 


100 

j 



Percentage establishment in pedigree and commercial strains . 

Table III shows that the pedigree (pasture) strains of 
perennial rye-grass-, cocksfoot and timothy under test have on 
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the average established themselves only about two-thirds (09 per 
cent,) as well as their commercial counterparts. The relatively 
poor capacity for establishment in the field displayed by many 
of the pasture strains has been a feature of most of the Aber¬ 
ystwyth trials. The use of seed harvested locally (under adverse 
weather conditions) has no doubt partially accounted for this 
lower standard of soil germination. There is, however, a good 
deal of accumulated evidence which goes to show that the pasture 
strains do not have the same inherent ability for rapid growth as 
have commercial strains. Pasture strains also have usually 
smaller seeds than the commercial, and that in itself would tend 
to promote a lowering of establishment under field conditions. 

While this knowledge has direct practical implication yet 
the lower rates of establishment do not greatly (if at all) detract 
from the agricultural value of these pedigree pasture strains. 
The normal rates of seeding used in current seeds mixtures are 
in fact sufficiently liberal to offset completely the adverse effect 
of these lower potential rates of establishment. Thus, having 
regard to both si&e of seed and percentage establishment, a 
moderate sowing of 14 lb. per acre of perennial rve-grass (S.28) 
might be expected to provide about l(i mature plants per square 
foot, whereas the comparable figure, if commercial seeds were 
used, would be approximately 19 plants. 2 Having regard to the 
greater tillering capacity of the pedigree strain and the lack of 
persistence normally associated with commercial strains of rye¬ 
grass, it is obvious that this small handicap in the number of 
plants initially established would be rapidly overcome. 

TABLE IV. 

Percentage establishment of Montgomery red and wild white clovers 
when sown in competition with the various grasses (average results 
for two counts) ; seeding year 1932. 


Associated grass (at) hi 
mi.vturv. 

i 

i Percentage 4 

•* lahlishmvnt . 

i Montgomery 

f red clover. 

Wild white 
clover. 

Perennial rye-pass 

2G.4 

IK. 1 

Cocksfoot 

.* W.l 

23.4 

Timothy 

Vll throe grasses in combina¬ 

JM.6 

2;>.o 

tion 

— 

14.2 

One grass alone 

— 

22.2 

One grass -j- red (‘lover 

— 

22 1 


2 These cairn lotions are based upon data from the exjMWuenf under 
review. The piffportiom would probably hold good generally, although the 
aetiMil numbers would vary on dGfVererd grades of soil. 
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Influence of the grasses upon the establishment of the clovers . 

The results shown in Table IV indicate very definitely that 
competition between species in the sward reacts upon establish¬ 
ment almost from the commencement. . The data are based upon 
the average of two independent sets of readings taken approx¬ 
imately five and ten weeks after sowing. Even at this early 
stage perennial rye-grass is shown to be definitely more aggressive 
towards the clovers than is either cocksfoot or timothy. Rye¬ 
grass has caused an appreciable lowering of percentage establish¬ 
ment in both red and white clovers. Cocksfoot over the same 
period has proved more aggressive than timothy, findings which 
arc altogether in keeping with previous evidence. 

On the average the combination of any two of these grasses 
has had a more adverse influence upon white clover than when 
each is used singly. Montgomery red clover appears to have had 
no influence upon this initial establishment of white clover, 
whereas there are indications that the red clover promoted better 
establishment in the three grasses grown with it. This point is 
referred to in greater detail below. 

TABLE V. 

The influence of red clover on the establishment of the grasses; seeding 

year 1932. 

f’ ‘ ‘ .. 

: Pifccnhttff <\>l uhiixlt tin nt of the tjniisue# 
i win n 



Sown without 

Sown with 

Species, 

ini ilorer. 

chfi'cr. 

Perennial nc-grasx (ixxligm*- 

Perennial (<*oinin«M - 

Pi 2 

la.j# 

cial) 

Cf.fi 

27.S 

((K'.ksd’ottt (|Mil4frce--S 26) ] 

17.1 

| 17.7 

Un/ksfoot (con vinca cial) 

lo.; 

i 18.6 

Tfinolhy (jxxli^rrw— S.1M 

! lo.f 

8.6 

Timothy (t'onuiKivml) 

ia.; 

! 13.1 

\verajrr (6 strains) 


16.7 

Kelutiv(» uvmigc 

(ion) 

i (103) 

1 


Influence of red clover upon establishment of the grasses. 

Table V shows the percentage establishment in the grasses 
under test when these were sown if) mixtures without red clover 
and in mixtures containing red clover. There appears to be a 
perceptible improvement in the establishment of the grasses when 
sown with red clover. It will be noted that this is borne out by 
each of the grass strains with the one exception of pedigree 
timothy. No attempt can here be made to assess the full 
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significance of the value of clover and its influence upon grasses* 
It is, however, important to note that the data shown in Table V 
are based on readings all of which were made within ten weeks 
of the day of sowing. The rapidity with which the clover has 
affected the grasses, therefore, is of considerable importance. 
The results obtained here under field conditions are of special 
interest in view of findings recently reported by Virtanen (2). 
These indicate that nitrogenous residues are excreted from the 
root nodules of legumes at quite an early stage of growth of the 
host plant. These findings may explain the rapidity with which 
the grasses improve in colour and then in vigour after clover has 
gained entry into pastures previously devoid of legumes. 

TABLE VI. 

Tc show effect of basic slag on tillering in the grasses, and upon number 
of plants in the clovers (ten-eleven weeks after sowing). Seeding 

year 1932. 


Species. 

With slay. 

! *V« 

slag. 

* Perennial rve-grass 

1(H) 

1 

j m 

) 

* Cocksfoot 

loo 

ho 

85 

* Timothy 

100 

1 HO 

1 

1 Montgomery red clover 

1(H) 

, 103 

{ lot 

t Wild white clover 

! loo 

! 105 

* A (frostis (unsown) 

1(H) 

J 1*25 



j ) 


* Graa&ek ~ tillers pei limit area, 
t Clovers =~ joints per unit urea. 

Influence of basic slug. 

The seeds were sown on June 2nd, 1932, and the slag was 
applied to one half of the plots one month later (four replications 
each of ** slag 99 and no slag.”) The botanical analysis was 
carried out during the latter part of August, 1932, ten or 
eleven weeks after seeding and some seven weeks after the 
application of basic slag. Table VI summarises the evidence 
accumulated. The data for the grasses are based upon the 
number of tillers per unit of area, while those for the clovers are 
based on number of plants . To bring the whole to a common 
basis, the figures for “ with slag ” are placed at 100 for each 
species, and the comparative figures for u no slag 99 are expressed 
as a percentage of these. 

The data are noteworthy to the degree in which they show 
that within a very short period after its application basic slag 
has promoted quite sharp responses. This result has been 
commonly observed in our trials and is now to be regarded as a 
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quite definite reaction under Welsh conditions. In the present 
trial slag has increased tiller production in rye-grass,*cocksfoot 
and timothy, while it has caused a marked inhibition of tillering 
in (unsown) Agrostis. This is obviously a direct reflex of 
increased vigour in the sown grasses which in itself would help 
to retard the spread of unsown species. 

It is less easy to explain the slight decrease in the number of 
clover plants found on the slag plots. There is on the one hand 
no doubt that slag promotes the growth of clover, particularly on 
phosphate-deficient soils such as that with which we are now 
dealing. On the other hand, it has been shown above that the 
clovers, during their initial stages of establishment, are extremely 
susceptible to small changes in sward competition. Thus it is 
suggested that while slag has tended to favour development in 
the clovers the increased vigour which the manure has promoted 
in the grasses has more than offset the stimulating influence of 
slag, and the sum effect has been a slight decrease in the clover 
content. A somewhat analagous result was reported by one of 
us in 1927 (3). 

Summary. 

(1) . The paper deals with experimental data collected upon 
plots in the seeding year (1932). 

(2) . Subsequent to the peak of soil germination there is a 
marked diminution in numbers of survivor seedlings. The 
establishment is shown to have fallen by 31 per cent, between 
July and August (seeding year). 

(3) . Pedigree (pasture) strains have established only about 
two-thirds as well as the commercial lots. 

(4) . Interspecific competition has a reaction upon the con¬ 
stitution of the sward even as early as five w T eeks after sowing. 
Perennial rye-grass is particularly aggressive during this early 
period. 

(.5). Red clover has improved the percentage establishment 
of the grasses sown with it. 

(0). Basic slag has encouraged the sown grasses, but has 
depressed red and also white clover when these species are sown 
with grasses. Agrostis (unsown) is also depressed. 
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FIELD TRIALS WITH PEDIGREE AND 
INDIGENOUS STRAINS OF GRASSES. 
By M. T. Thomas, B.Sc., 

Welsh Plant Breeding Station, Aberystwyth. 


A number of experiments which have been conducted at 
the Welsh Plant Breeding Station farm have shown that pedigree 
and/or indigenous strains of grasses and clovers are very suit¬ 
able for the successful formation of long leys. 

Three series of trials are discussed in this paper; small plots 
1 / 10th acre in size, sown in 1928 (E.8(i) and in 1929 (E.97), and 
large demonstration areas, varying in size from one to four acres, 
sown in 1981 (E.140). 

The purpose of these trials was to gain information on the 
value of simple mixtures containing pedigree and/or indigenous 
strains over a wide range of soil conditions in Wales and under 
different systems of management. 

The plots were laid down on fields on various farms in the 
Welsh counties and their management was advisedly entirely in 
the hands of the farmers concerned. At each centre comparisons 
were made with ordinary commercial strains of the same species 
in otherwise similar mixtures and/or with the mixture sown by 
the farmer himself on the same field. 

The main comparisons made in the trials were as follows : 
indigenous perennial rye-grass 1 with commercial perennial rye¬ 
grass ; pedigree cocksfoot with Danish cocksfoot; pedigree timothy 
with ordinary timothy; and pedigree red fescue with Chewing’s 
fescue. The pedigree strains were develojied at the Welsh Plant 
Breeding Station* 

For details in regard to the behaviour of the various mixtures 
in the earlier years of the trials the reader is referred to articles 
which have already been published (1 ; 2). 


1 Pedigiee pommktl rye-gtwss ex WeWli Plant Breeding Station wan 
not included on account of scarcity of seed. 
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Material and Methods. 

Must of the centres were visited during August and/or 
September, 1980, while on a number of fields detailed analyses 
were carried out. The practice at most centres was to take a 
hay crop during the first two or three years and to graze only in 
later years. At a few centres the fields were grazed from the 
outset and no hay was taken, whereas at some centres hay was 
harvested almost every year. 

The greater part of the data discussed in previous reports 
was obtained by the percentage tiller estimation method. In the 
present report the figures in connection with the 1928 and 1931 
trials were obtained by the percentage area method—an 
estimation method where the total area covered by each species 
is estimated by eye and calculated as a percentage of the whole. 

Counts of tillers per unit area of the chief species and/or 
strains under test were also made in connection with the 1931 
trials. A square mesh 0 inch x t> inch (inside measurements) 
was used for the analytical work. 

The t?cntres which were sown in 1929 were analysed by the 
percentage productivity method. Twenty random samples were 
cut by means of shears on each plot and on a similar 
sized adjacent area of the farmer’s mixture. The herbage was 
placed in bags and was analysed later in the laboratory. 2 

THE 1928 TRIALS (E.86). 

In the spring of 1928 a one-tenth acre strip was sown in fields 
at approximately ten centres in each of the following counties : 
Brecon, Radnor, Cardigan, Carmarthen, Merioneth, Montgomery 
and Pembroke. 

Each field was seeded down under a cereal nurse crop— 
usually barley or oats. 

By 1936 (eighth harvest year) several of the plots had been 
ploughed. A number, however, were still in existence and most 
of these were analysed in the early autumn of 1939. 

All the analyses were carried out by the percentage area 
method (8). 

The Mixture*. 

Particulars of the mixtures used are given in Tabic 1. 
Mixtures I and III were designed for the better soil types, while 
Mixture II was used on the more infertile soils. 


a For further j information -in a-epml to the analytuvnl mrthods, see 
] In vies (3), 
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TABLE L 

Details of plot mixtures; sown 1928. 


Species and strain. i 

Mixtures in lh. per acre. 

i i 

u \ 

III 

Italian rye-grass . . 

6 

0 

0 

Perennial rye-gross (indigenous) 

14 

— 

14 

Cockfafoot (jKxliLgree) 

Houglht-stalked meadow gras® 

4 

)tf 

4 

1 

Crested dogstail 

4 

4 

— 

Montgomery kite-flowering ml dlover 

4 

4 

4 

English 'wild white ck>ver 

3 

3 



At most farms there was only one plot and therefore it was 
not possible to compare indigenous perennial rye-grass and 
pedigree cocksfoot on the same field. Comparisons were made, 
however, between the plot mixture and the farmer’s mixture at 
most of the centres. 

The 1986 (eighth harvest year) data are given in Table II. 


TABLE II. 

Showing the percentage area covered by various species and strains 
in 1936 (the eighth harvest year). 


Mixtures. 

i s 

« l 
i i 


t * . 
J 1 3 Tl 

.* | g 2 §> 
a; s -§ 

15 

a 

2 | 
c-f 

. 

* 

3 £ 

* 2 

Ww Oj 

06 

S "S 
* 

.2 S 

Ss * 

1 and III. In¬ 
digenous per¬ 
ennial rye¬ 

grass 

3t 


13 

tz 

10 ! 

3 

II. Ptadfigree 

cocksfoot * 

_ 

IT 

14 

! 

\ 

i?l ! 

| 33 

o 

Farmer’s mix¬ 
ture. (Av. of 
all centres). 

13 

Trace 

12 

J 

! w I 

i 

43 | 

8 

1.. 


In Table II the figures for Mixtures I and III are averaged 
because the plots were similar. Hay was not taken at any of 
the centres in 1936. 

Most of the mixtures used by the farmers contained only a 
little cocksfoot, whereas they generally contained a large amount 
of perennial rye-grass. The comparative figures, therefore, are 
more significant in regard to perennial rye-grass than cocksfoot. 
Very few of the farmers included rough-stalked meadow grass, 
crested dogstail and wild white clover in their mixtures. By 
the eighth harvest year it will be observed that these species had 
made a considerable unsown appearance. 
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Reversion by way of ingress of unsown grasses, chiefly 
Agrostis species (bent) and Yorkshire log, is more pronounced as 
a result of the sward formed from the farmer’s mixture than on 
the plots* 

THE 1929 TRIALS (E.97). 

These trials were laid down in a similar manner to the 1928 
trials and in the same counties, but two plots were sown at each 
centre. There were approximately ten centres per county, quite 
a number of which were still available in 1980. Hay was taken 
at several centres in 1936. 

Botanical analyses were carried out on samples of the herbage 
cut from the plots in the early autumn of 1930 (seventh harvest 
year). Estimations by weight were made of the relative amounts 
of the various species ami strains which contributed to the herb¬ 
age. 

A similar sized adjacent area of the farmer’s mixture was 
also sampled and analysed. 


TABLE III. 


Details of the plot mixture* sown in 1929. 


Spwivg and strain. 


Italian rye-ferns# 

Perennial rye-grass (indigenous) 

(ockafoot (pedi p c*e) 

C'cK’ksfoot (Danish) 

1 1 mi-glt-shtlkcsl meadow grass 
( rested dogstail 

Montgomery late-flowering rod elover 
Fnglisli wild white elover 


Mixtures tn lb. per acre. 


faj Jb l_ Ua ' lib 

I ' | I" ~ 

6 I f> ! <» ! (>* 

— ! — | 9 ! 9 

is ] — | 9 : — 

~ 1« J — i 9 

i | 4 I '1. I \ 

4 ! -I* ! — | - 

4| t ! 4 ; % 

* ! ;i ) » ! 3 

! , I 


Particulars of the mixtures used are given in Table III. 

The main purpose of the experiment was to test pedigree and 
commercial cocksfoot in otherwise similar simple mixtures. In 
Mixtures la and lb cocksfoot was sown without perennial rye¬ 
grass, whereas in Mixtures Iln and 116 indigenous perennial rye¬ 
grass was sown with pedigree and commercial cocksfoot respect¬ 
ively. 

The data in Table IV represent an average analysis of a 
number of cut samples taken from the plots at various centres 
in August to September, 1086 (seventh harvest year). As the 
analyses were made on cut samples the figures indicate the 
relative amounts of easily accessible herbage for grazing purposes 
contributed by the various species and strains. 
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TABLE IV. 

Showing the botanical composition of the plots and the farmer's 
mixture in the early autumn of 1936 (seventh harvest year). 


Mixtures. 

*4 

I? 

s ^ 

£ r 

foofsyjaj 

•o 

i ■s . 

I 0 5 "Bo 

II a 8 8, 
.* s SSI 

Qg £ OlO 

a 

i2 

gl 

k— o 

g 

S S 
^ B 

i c 

*5 * 

* £ 
£f 

la and 11a 
(with pedi¬ 
gree cocks¬ 
foot) 

19 

i 

1 

i 

8 j 

i 

10 

10 

u 

1/. and ll/> 
(with Dan¬ 
ish cocksfoot) 
Farmer's mix¬ 

1 

1 

*21 ! 

1 1 

! 

| 

15 | 

1 

1 

n ; 

H 

1 

i 

i 

t 

l 

i 


ture 

10 

2 ' 

i 

i 

n i 

! 

0 1 
i 
i 

dl i 

10 


* Average 7 centres— amligcnous ]K'imaiaI ryegrass not included in 
Mixtures la and I/>. 


A succession of hay crops 44 put up ” late and cut late favours 
pedigree cocksfoot and has a very marked depressing effect on 
indigenous perennial rye-grass and wild white clover. 

The aggression of pedigree cocksfoot in the aftermath was a 
very striking feature at nearly all centres where it was the practice 
to take hay almost every year. 

Pedigree cocksfoot makes remarkably rapid recovery after 
hay, and at most centres at the time of sampling the fields had 
not been grazed since the hay had been removed, it is important, 
however, to note that the experimental plots occupied only a very 
small area (l/10th acre) while they were surrounded by the 
farmer’s mixture which occupied the remainder of the field. The 
farmer’s mixture was extremely slow to recover and for this 
reason, mainly, stock were not turned in to graze for some con¬ 
siderable time after the hay had been removed. By this time 
pedigree cocksfoot oh the plot, although very leafy, had grown 
beyond its palatable stage. 

Fields which contain an abundance of pedigree cocksfoot jn 
the aftermath, therefore, should be grazed early, while the 
cocksfoot is young and palatable. Indigenous perennial rye¬ 
grass, when sown with commercial cocksfoot, did not suffer much 
because the commercial cocksfoot, being non-persistent, did not 
contribute in quantity to the hay crop in the later years. 

As pasture over a period of years indigenous perennial rye¬ 
grass contributed more autumn keep than pedigree cocksfoot even 
on second class soils. Under pasture management also wild white 
clover was a significant contributor. 
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Most of the mixtures used by the farmers themselves did not 
contain wild white clover nor the bottom grasses—crested dogstail 
and rough-stalked meadow grass—but these species had made 
considerable unsown appearance by the seventh harvest year. 

Crested dogstail is capable of very successful volunteer 
establishment on poor soils, and it is very valuable in the later 
years when sown with commercial strains of perennial rye-grass 
and cocksfoot which do not persist. 

On good soils well supplied with moisture, rough-stalked 
meadow grass can spread rapidly. 

Both rough-stalked meadow grass and dogstail, however, 
should be included in mixtures on soils that suit them to make 
certain of their early establishment and because they help to keep 
out undesirable species during the first few years in the formation 
of the sward. 

THE 1931 TRIALS (E.140). 

The 1928 and 1929 trial mixtures were sown as small plots 
with the farmer’s mixture occupying the remainder of the field. 
In the 1981 trials the commercial plots were small, whereas the 
mixtures containing the pedigree and indigenous strains covered 
a large area. In these latter trials the commercial strains in the 
small plots were sown at the same rate per acre as the pedigree 
and/or indigenous strains in the large plots. 

In the early autumn of 1936 (fifth harvest year) detailed 
observations were made at most of the centres, while at several 
centres complete botanical analyses were carried out using the 
percentage area method (3). Consultations with the farmers 
concerned in regard to the methods of management adopted were 
also made. 


TABLE V. 


Details of the plot mixtures; sown 1931. 


Species ami si rain. 


Italian ryegrass 

Perennial r>e*grasw (iwlitfeimuM 

t’oekafoo* (jjoditfree) 

Ti toothy (jKMliijrree) 

Reel feorue (pedigree) 

( rested dogstail 

IVIoniti^Hnwy late-flowering ml clover 
Wild white clover 
A1 Hike 


Mixtures in 

lb, per 

acre. 

1 1 11 

111 

IV 

4 | 4 

i 

j 1 

4 

-- i 8 


— 

Ifi ! 10 

10 

! fi 

A ! 4 

10 I 

1 u 

— ! 4 

- ! 

\ a 

A • — 

i 1 

i — 

*1 | 4 

4 

1 4 

2 i 2 

o 

! 2 

i 

t 1 

I I 

1 


Particulars of the mixtures used are given in Table V. 
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In the commercial mixtures, Chewing’s fescue replaced 
pedigree red fescue at all centres, while at most centres Dutch 
white was used instead of wild white clover. 

The figures in Table VI represent averages for all the centres 
examined. 


TABLE VI. 

Showing (a) the percentage contribution of the various species and 
strains, and (b) counts of tillers of perennial rye-grass, cocksfoot and 
timothy per 2J sq. ft. Average of 9 centres for all species except 
perennial rye-grass (4 centres) and the fine-leaved fescues (5 centres). 


Mixture. 

Species and Strains, 

Perennial 

rye-grass. 

i 

OC 

O 

Timothy . 

Fineleaved 

fescue. 

Z 

<K * 

X 

jk 

4 1 

C 

Wild white 
clover. 

Ss 

O «9 

Si 

KJ 5S> 

il 

.2 » 
^ c 

Pedigree or 



i 

i 






indigenous 

27 

16 

Trace j 

7 

12 

19 

| 19 

5 

( 'onunercial 

9 

L. _ 

!! 

Trace j 

19 

: 

M 

1_ 

15 

j 40 j 

11 


Counts of tillers. 


! 

: 

Perennial 



Mixture. 

rye-grass. 

Cocksfoot. 

Timotl 

Pedigree or indigenous 

268 

HO 

r» 

Commercial 

100 

22 

[___ 

a 


* Mainly dogstnil arid rouglK'ttolked meadow grass, 


Perennial rye-grass and the fine-leaved fescues were not 
included in all the mixtures. 

Figures for volunteer (unsown) perennial rye-grass prevalent 
in small quantities at some centres where this species was not 
sown are not included in the average figures. 

Discussion of Results. 

Indigenous perennial rye-grass and pedigree cocksfoot 
covered a far higher percentage of ground than their commercial 
counterparts. 

Neither the pedigree nor the commercial strain of timothy 
showed to advantage at the time the analyses were made. 

Chewing’s fescue was more aggressive in the commercial 
mixtures than red fescue was in the pedigree and/or indigenous 
mixtures. This was due in part to the fact that it was relatively 
unpalatable and therefore it had every opportunity to spread. 
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Wild white clover made considerable unsown appearance at 
some centres. The average figures for the plots, however, in 
spite of competition with pedigree and / or indigenous strains, were 
higher than on the commercial strips. 

The percentage of unsown grasses was much higher on the 
commercial strips than on the pedigree plots. 

Genera] Conclusion*. 

The species and strains : 

Perennial rye-grass. Indigenous strains were more persistent 
than commercial strains both as pasture and as hay. Pedigree 
grazing strains developed at the Welsh Plant Breeding Station 
have proved better than the indigenous strains discussed in this 
paper. 

In long leys a grass is valuable in proportion to its capability 
of producing bulk of leafy and palatable herbage over a long 
grazing season for several years, and it is in this respect that 
pasture strains of perennial rye-grass have proved their worth. 
They tiller well and can recover successfully under systems of 
management which involve severe periodic defoliation. They are 
able thus, to a considerable degree, to prevent the ingress of 
unpalatable and less valuable species such as A grout is (bent)— 
species which provide relatively small quantities of all-through- 
the-season herbage. 

Perennial rye-grass is at its best under conditions of high 
fertility, but even under poor conditions on soils not liable to 
suffer from drought the indigenous and pedigree strains can hold 
the ground well and provide valuable grazing for several years. 
Perennial rye-grass, especially when sown in mixtures with 
pedigree cocksfoot, does better under pasture conditions, but it 
is capable of producing heavy hay crops on good land. 

Cocksfoot . Pedigree cocksfoot was more productive than 
indigenous perennial rye-grass as hay over a period of years on 
infertile soils. In mixtures, however, it does not establish itself 
well until the second year. On thin dry soils it persisted well 
as pasture, but on good soils it suffered when in competition 
with indigenous perennial rye-grass. During dry summers, 
pedigree cocksfoot remained green longer than indigenous rye¬ 
grass on most soils. For this reason pedigree cocksfoot is very 
valuable as feed during periods of drought on soils which are 
likely to suffer in this respect. Commercial cocksfoot persisted 
fairly well when successive hay crops were taken, but under 
grazing conditions it soon gave way to inferior species. 
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Competition between cocksfoot and perennial rye-grass when both 
species were sown in the same mixtures. 

Several of the plots in these trials contained indigenous 
perennial rye-grass and pedigree cocksfoot as constituents of the 
same mixture. The “ control ” plots, where sown, contained 
commercial strains of these species at the same rate per acre. 
The farmer’s mixtures contained commercial perennial rye-grass 
at the rate of 10 to 18 lb. per acre and commercial cocksfoot at 
the rate of 2 to 6 lb. per acre. 

In the first and second harvest years the commercial strains 
were highly productive both as hay and pasture. During later 
years when both the commercial rye-grass and the commercial 
cocksfoot were making very meagre contribution to the herbage 
on account of their lack of persistence, competition between them 
was not very pronounced. However, where indigenous perennial 
rye-grass and pedigree cocksfoot were sown together, interspecific 
competition continued for several years. 

It was the practice on some fields to take hay almost every 
year. These fields, in many cases, were grazed closely until late 
in the spring and the hay crops were cut late. Under this system 
of management cocksfoot benefits and perennial rye-grass 
suffers (4). This is a still more prominent feature where the 
aftermath is allowed to grow unchecked until the autumn before 
stock arc turned in to graze. 

Where the spring grazing was more lenient and the hay crop 
was cut early, perennial rye-grass did not suffer, and it con¬ 
tributed well to the hay crop. The dominance of cocksfoot 
following successive hay crops was more marked on the less 
fertile soils than on good soils. 

At most centres no hay was taken after the first two or three 
years. Under this system of management perennial rye-grass 
competed successfully with cocksfoot in the later years, even on 
the poorer soils. On the more fertile fields, perennial rye-grass 
was aggressive relative to cocksfoot under pasture conditions. 
Methods of management and differences in degree of fertility, 
therefore, are important factors in regard to sward dominance by 
cocksfoot or perennial rye-grass when both are included in the 
same mixture. 

Timothy . In the mixtures under review, neither strain of 
timothy persisted well. When sown in mixtures at comparatively 
light seed rates per acre on average soils timothy is not a good 
competitor. On heavy land and on peat timothy establishes well, 
and the pedigree strains persist under hard grazing conditions. 
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For such conditions pedigree timothy should be sown as the 
dominant grass and at a generous seed rate per acre. 

Hough-stalked meadow grass. Ample surface moisture to 
assist its stoloniferous habit is definitely necessary for this species 
to be at its best. On dry, thin soils even in such a wet season 
as the summer of 1980 it did not thrive. On the more fertile 
soils it was a very successful competitor, and on some of the 
heavier soils it made a fair contribution to the hay crop. Where 
pedigree and indigenous strains of perennial rye-grass and cocks¬ 
foot are used in mixtures strains which tiller very strongly— 
the absence of rough-stalked meadow grass is not such an 
important factor as they themselves are very efficient in prevent¬ 
ing the ingress of weeds. Its inclusion in mixtures is valuable 
to assist in keeping out weeds until such time as the indigenous 
strains are well established. In later years on soils that suit it 
this species is capable of making considerable unsown appear¬ 
ance. It is winter-green and is best suited to grazing conditions. 
On dry soils crested dogstail should be substituted for it 

Crested dogstail is not so sensitive to changes of soil and 
climatic conditions as rough-stalked meadow grass and it 
establishes very well from sown seed on a variety of soils. It 
is extremely valuable on upland thin soils where it contributes 
well to the second and third hay crops. The leaves are palatable 
but when the grazing is light it tends to run to head, producing 
tough and wiry stems. When in this condition it is necessary to 
use the mowing machine to cut off the stems. It is more 
aggressive in dry seasons than in wet seasons because it resists 
drought very successfully, and therefore when it is sown in con¬ 
junction with species which are susceptible to the vagaries of 
the weather it has a particular value on dry land. 

Pedigree red fescue . This strain is slow to establish from 
seed and on most soils it does not make any significant, appear¬ 
ance, when sown in mixtures, until the second or third harvest 
year. When sown at a heavy seed rate per acre it is apt to 
become very aggressive. Unfortunately it tends, when once well 
established, to have a detrimental effect on the spread of wild 
white clover, especially on the less fertile soils. 

Under good soil conditions and when sown at a light seed 
rate per acre, it blends well and, under good management, it 
does not assume a dominant position. 

Tts chief use, however, is in connection with the seeding down 
of dry, exposed upland fields where it acts as an excellent weed 
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suppressor. If grazed closely it remains remarkably winter- 
green. 

When it is included in mixtures it should be sown at a light 
seed rate per acre—to 2 lb. 

Chewing's fescue was more aggressive than red fescue in the 
trials under review. It was relatively unpalatable and this was 
a prominent feature at centres where it assumed a dominating 
position. It becomes badly winter burned. 

Red fescue shopld be used instead of Chewing’s fescue in 
seeds mixtures where either of these strains is considered 
necessary. 

Wild white clover was at its best under pasture conditions. 
At a number of centres wild white clover made considerable 
unsown appearance on the commercial plots during the later 
years but its contribution was higher on the plots on which it 
had been sown. The presence of wild white clover has a valuable 
effect on the other species forming the sward, and it also has an 
important effect on the feeding value of the herbage as a whole. 

Wild white clover should, therefore, be included in all mix¬ 
tures for long leys and permanent grass. 

It is impossible to submit a scheme of management to suit 
all purposes. Modifications in certain directions, however, are 
well worth the farmer’s attention. 

If fields are put up to hay, every effort should be made to 
close them not later than the middle of April and the hay should 
be cut early in June. The hay should then be leafy and highly 
nutritious. 

The aftermath should always be grazed while it is young 
and succulent and therefore stock should l>e turned in as soon 
as herbage is available after the hay crop has been removed. 
Severe and continuous, spring grazing affects the recovery of the 
species grazed, whereas intermittent spring grazing helps to 
improve the sward. 

Fields which contain bent should be well grazed during 
mid season when this grass is in active growth. 

In practice it is difficult to adhere to a strict code of rules in 
regard to management, especially on upland fields. The know* 
ledgable use of temporary crops for winter and spring grazing, 
however, will help to solve a number of problems that confront 
the farmer. 

Italian rye-grass, rape, hardy green turnips and kale are 
useful for this purpose. 
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Summary. 

1- The comparative value of pedigree, indigenous and 
commercial strains of grasses has been discussed. 

2. Indigenous perennial rye-grass and pedigree cocksfoot 
have been more persistent as pasture and have produced more 
hay over a period of years than their commercial counterparts. 

8* When leafy persistent strains of perennial rye-grass and 
cocksfoot are sown together, one or the other will usually be 
favoured by subsequent management and by soil conditions. 
Thus cocksfoot will tend to predominate where hay is taken every 
year and particularly when that is followed by lenient autumn 
grazing. On the other hand where the grazing rotation is 
properly planned perennial rye-grass will be the aggressor on 
good soils, while on soils of lower fertility cocksfoot may super¬ 
sede it. 

4. Timothy on average soils is not a good competitor when 
it is sown in conjunction with heavier scedings of perennial rye¬ 
grass and cocksfoot. On heavy and peaty soils pedigree timothy 
establishes successfully and can withstand severe grazing for 
several years. It should always be sown at a generous seed rate 
per acre. 

5. Pedigree red fescue is valuable on exposed infertile 
upland soils. Under good management it blends well in mixtures 
on fertile soils and it remains winter-green. Chewing’s fescue is 
unpalatable and become? badly winter-burned even if it is 
reasonably well grazed. 
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HETEROSIS IN RED ( LOVER. 

EFFECT OF IN-BREEDING IN F 2 AND F, 
POPULATIONS. 

By R. D. Williams, M.Sc., 

Welsh Plant Breeding Station, Aberystwyth* 

The writer since 1925 has conducted a series of investigations 
with the object of studying the effect of in-breeding on the 
fertility and vigour of growth in red clover. The results of some 
of the earlier experiments, extending from 1925 to 1930, are 
reported in this paper. The findings of the more recent investiga¬ 
tions, many of which are still in progress, will lie published at a 
later date. 

The phenomenon of heterosis, apart altogether from its great 
theoretical interest, has a very important practical bearing, as 
the methods and technique employed in the improvement of cross- 
fertilized crops must necessarily depend on the extent, if any, 
of the reduction in fertility and vigour of growth which occurs 
as a result of in-breeding. 

Red clover is an entomophilous cross-fertilized crop. The 
great majority of the plants are completely self-sterile, but 
occasionally a few u pseudo—self-fertile ” seeds are produced as a 
result of the union of gametes carrying like sterility factors. 
Genuinely self-fertile plants carrying self-fertile factor “ Sf v 
are of very rare occurrence in red clover; out of many thousands 
of plants the writer has only found one plant of this type. The 
system of in-breeding adopted throughout the investigations 
reported in this paper was brother-sister matings. 

During the last thirty years a great deal of attention has 
been devoted to the problem of heterosis in plants. This 
phenomenon has been found to occur in widely separated 
naturally cross-fertilized crops, and has been extensively studied 
in maize (Shull 1910; East and Hayes 1912; Emerson and East 
1913; Jones 1917; East and Jones 1920, et a/.); lucerne (Kirk 
1927 and Torssell 1980); red clover (Kirk 1925); sugar beet 
(Stewart 1938); egg plant (Kakizaki 1981): crucifers (Rasmusson 
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1932); perennial rye-grass (JenJcin 1927); timothy grass (Clarke 
1927, Valle 1931, Nilsson 1984); cocksfoot (Stapledon 1931, 
Nilsson 1984), and in many other species. 

Though our knowledge of the precise mechanism of the 
processes involved is still meagre, the interpretation of heterosis 
proposed by Jones (1913 and 1917) is now generally adopted by 
most geneticists, at least as a tentative working hypothesis. On 
this hypothesis the loss of vigour of growth resulting from in- 
breeding and the increased vigour resulting from hybridization 
are due to the segregation and re-combination of numerous favour¬ 
able dominant and unfavourable recessive factors affecting 
growth, many of which are presumably more or less closely 
linked. The first generation plants carry all the favourable 
dominant factors of both parents, and are on that account more 
vigorous than either parent. As the large majority of the plants 
in the second generation will contain fewer favourable factors 
than the first generation, the in-bred progeny will be, on the 
average, less vigorous than the cross-breds. 

Materia) and Methods. 

Most of the data presented in this paper were obtained from 
two experiments, designated A. 110 (25) and A.110 (28), which 
were conducted for the express purpose of investigating the effect 
of in-breeding on vigour in red clover. In addition to the data 
from these two experiments a considerable amount of information 
bearing on this problem has also been secured from pedigree 
cultures used in connection with economic breeding. 

The parent plants used in the A. 110 (25) experiment were 
obtained from six totally unrelated F, families derived from 
Montgomery red clover. Two cross-compatible sister plants from 
each family were arranged, for the purpose of crossing, in three 
groups each consisting of two pairs of sibs. The four plants 
constituting each group were reciprocally cross-pollinated accord¬ 
ing to the scheme illustrated below to produce two F, and two F 2 
families. By this arrangement both the F, and F c progenies 
of each group were derived from the same parent plants. 

(- Fi) 

i (i) 12 x 9H (0 lfi 

x - (Fi) x - (Fi) 

99 (0 48 x 89 (i) Hi 

<= Fi) 

1 According to the nomenclature employed at this Station the bracketed 
numeral (1) indicates the generation, which in this instance is F, : the prefix 
——indicates the* reference number of the family and the suffix—l‘2—is 
the reference number of the actual plant crossed, 
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The seeds of 12 F x and 12 F a progenies obtained in this way 
were sown in sterilized soil; the seedlings were transplanted into 
the field in June, 1926, when about four to five inches in height. 2 
Two hundred seedlings of each population were planted in 
randomised plots consisting of five rows of ten plants each; 
spacing was ample for full development, being twenty-four inches 
between the rows and twenty inches between each individual. 
Each group consisting of two F x families with the corresponding 
two F 2 families was allocated separate, though adjoining, experi¬ 
mental blocks. 

Towards the end of the autumn of the first year after active 
growth had practically ceased the plants were evenly cut back, 
but no comparative weights were taken in that year. In the 
second year, each plant was cut and weighed twice during the 
growing season; the first of these cuttings was taken on July 11th, 
when most of the plants were in the early bloom stage, and the 
second was made on September 26th, when the plants had almost 
completed growth for the season. 

In the A.110 (28) investigations, vigour of growth of two 
F 2 and three F 3 populations was compared with that of F, 
populations. In this case a somewhat different method of 
approach was adopted. The sibs used were taken from two F t 
and Fo families included in the A l 10 (25) experiment. Two cross- 
compatible sister plants of each family were reciprocally cross- 
pollinated, and each was also crossed with another plant of a 
totally different origin. The same two plants, designated below 
° A 99 and “ B,” were used for all the out-crosses. The 
mating scheme employed is shown below :— 

Sibs . 216(i) 1 x 216(0 18 W(0 !2*> x 99 (j) 188 

xx X x 

Unrelated plants A B A B 

Each group consisting of two F t progenies, together with 
the corresponding in-bred progeny, was planted in adjoining 
experimental blocks. The seedlings were planted out on June 
15th, 1929, in single rows of ten plants each. The number of 
replications per family ranged from fifteen to twenty-five rows, 


2 All the seedlings planted in the field were perfectly normal. Two 
in-hml families, one family in A. 110 (25) and one Y\ family in A.110 (28), 
segregated on a ;1:1 t>asis for a recessive chlorophyll-deficient type. The 
seedlings of this particular type were quite distinctive: they were much 
smaller than normal green seedlings: the cotyledon, simple and first few 
trifoliate leaves formed wore almost completely covered with a fairly coarse, 
yellowish-green variegation. In the adult plants only a few of the leaves 
v*ere variegated, most being practically a normal green. All seedlings of 
this type were planted separately and will not be considered in this report. 
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according to the number of seedlings available in the smallest 
family of each group. Since red clover does not attain to full 
development until the second year, no weights were taken in the 
first year. In the second year each row was cut and weighed 
separately, twice; the first cut was taken on June 30th and the 
second on September *24th. 


Effect of In-breeding on Fertility. 

The data relating to the effect of in-breeding on the cross¬ 
fertility of red clover obtained during the years 19*25-30, including 
those obtained from A. 110 (*25) and A.l 10 (28), have already been 
published (Williams, 1931). These results indicated that in- 
breeding has no inherent effect on the fertility of red clover. 

Since these results were published further data bearing on 
this problem have been obtained incidentally from various crosses 
made in connection with genetical investigations and practical 
breeding, and these are briefly summarized below. 


Want* 

Mo. of 

No. of 

A r era pc 

Pa/ac of 

Agpnuri- 

crowd. 

crosses. 

florets 

percentage 

t 

maff* ratnc 



poll hated. 

no. of seed*. 


of f\ 

out-crov^ed 

50 

12,kh:1 

58.26 

o.mo 

0.9 

X F, 

50 

15,3 Mi 

58.79 



out-crossed 

4 

1,059 

Ok 15 

0.1702 

0.8 0.9 

X F, 

4 

805 

(>1.73 




These results are strictly comparable as in all cases the out- 
bred and in-bred seeds were produced on the same plants which 
had been cross- and in-pollinated by hand at about the same 
time. A number of the brother-sister matings were completely 
cross-incompatible, 3 and consequently produced no seed. The 
data from all incompatible crosses have been omitted. 

It will be seen from a comparison of the figures given above 
that, if the incompatible matings are excluded, the Fj x 
pollinations were on the average quite as effective as the out- 
crosses, The mean fertility of fifty F, brother-sister matings was 
58,76 per cent., while the average fertility of the same plants 
when out-crossed was 58,26 per cent. The F a x F 2 matings 
gave on the average slightly fewer seeds per 100 florets pollinated 
than the corresponding out-pollinations. It is, however, quite 
evident, as shown by the computed value of P, that the small 

3 Cross-iiHompatibilitv in mi clover is known to he due to a series of 
sterility allelomorphs acting as oppositional factors. Plants carrying like 
sterility factors are cross-iiicompatihlc while those with unlike sterility factors 
are cross-fertile (vid$ Williams and Si low, IPftft). 
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difference of 2.68 per cent, in favour of the out-crosses is not 
statistically significant. 

It will be interesting at this juncture to compare the figures 
presented above with the published results obtained prior to 
1980 relating to the same problem. To facilitate comparison 
some of the published data are appended below :— 


Diffidence of 


Year. 

Tff 

> c. of craw. 

No. of 

.1 vvmifc 

“ out ” cross 

Odds 



J 

cross. 

Itcrcentatjc no. 
of seeds. 

over 4 ‘ in 44 
cross. 



ms 

F, 

out 

11 

<>0.8 

— 3.4 

n : 

1 


f, 

X F, 

11 

91.2 




1928 

F. 

out 

11 

<>U 

4 9.1 

ii : 

1 


Ft 

X I*\ 

11 

.V>.0 





h\ 

out 

t> 

89. J 

4-11.8 

It • 

1 


F.. 

x F, 

<i 







out 

2 

to. :> 

— 1.2 

1 : 

1 



X F, 

2 

71.7 




1929 

!\ 

out 

Is 

!<».;* 

— J .0 

1 : 

1 


F. 

X Ft 

IS 

I-I.i* 





F, 

out 

(> 

43. 1 

—11.1 

o l 

1 



X l\ 

6 

,>1.2 





All the cross-incompatible matings have been omitted from 
the above results. The two sets of data—those secured prior to 
1980 and those obtained since that year— are in close agreement 
in that the differences between the average fertility of the out- 
crosses and the corresponding sib crosses did not in a single case 
exceed the limits due to chance. 

It is therefore evident that in the case of red clover in-breed¬ 
ing has no apparent effect on the fertility of cross-compatible 
plants. 

Viability and Energy of Germination of In-bred Seeds. 

During the course of experiment A. 110, and other investiga¬ 
tions, forty-nine first generation plants, fifteen second generation 
and eight third generation plants were pollinated by compatible 
sibs as well as by unrelated plants. The seeds obtained from 
these crosses formed suitable material for investigating the effect 
of in-breeding on germination. The out-bred and in-bred seeds 
from each plant were sown under as uniform conditions as 
possible. Usually they were planted on the same day in green¬ 
houses and in sterilized soil and covered to a depth of about a 
quarter of an inch. Before sowing they were carefully rubbed 
with sand-paper, as hard seeds treated in this way germinate 
quite readily. The energy of germination is based on the number 
of seedlings which had emerged through the soil on the twelfth 
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day after sowing; usually they started breaking through in 
about seven to ten days. The comparison of the viability 
of the seeds is based on the final counts which were made about 
thirty days after sowing. 

In all cases the observations were restricted to a comparison 
of the performance of the out-bred and in-bred seeds of the same 
maternal origin, ami the data thus obtained were analysed statis¬ 
tically by the “ Student’s *’ paired method. The figures relating 
to viability of the seeds are given in Table I. 

TABLE I. 

Comparison of the viability of cross-bred and in-bred seeds of the same 
maternal parentage. 
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, Y 
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*»0 8 

; +o.i 
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0.9 

F, 
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2.200 ; 

s0.7 




"k7 

' s 
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78.2 

M>.0 


0.9 

i. 

8 

1.1.'JO 

- * n 





The cross-bred seeds germinated on the average very slightly 
better than the corresponding in-bred seeds. The mean percent¬ 
age germinations of F, and F, seeds of the same mother plants 
were 78.4 and 75.5 respectively —a difference of 2.9 per cent, in 
favour of the cross-brcds. It is clear from the value of P. which 
in this case lies between 0.1 and 0.2, that a difference of this 
order may occur once in about seven trials, and therefore cannot 
be regarded as significant. The mean percentage germinations 
of the comparable F. and seeds were almost identical, while 
the mean germination*)! the ¥ x and F 4 seeds were 78.2 and 77.3 
per cent, respectively. As shown by the value of P, the odds 
are very high that the small difference of 0.09 per cent, between 
the germination of the F, and F, seeds was due to chance fluctua¬ 
tions. It is evident, therefore, from these results that the 
viability of F.,, F ;) and F, seeds was not in any way affected by 
in-breeding. 

Since there are no comparable data for cross-fertilized seeds, 
the germination results of F., seeds have not been included in 
Table II. Nevertheless the results—543 seeds of eight crosses 
gave a mean gemination of 95.9 per cent—are very interesting, 

M 
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as they demonstrate that the viability ol the seeds had not been 
depressed even after five successive generations of close breeding* 

The observations on the energy of germination were made on 
twelve lots of out-bred and in-bred seeds derived from the same 
mother plants. These are shown below :— 

No. of Mi an percent aye (jermtnatton twelve 
^ah May* after eoicmg. 

Cioss-bled seed 4 ' 2 W 97 t 

1 seeds 1,807 <T> it 

It is dear from these figures that the germination energy of 
the F^ ^eeds had not been reduced as a result of in-breeding* 

Rate of Growth of In-bred Seedlings. 

In order to ascertain whether the rate of development 
of seedlings, as expressed by their height, was reduced 
as a result of in-breeding, the seedlings of a number of 
cross-bred and m-bred progenies of the same maternal origin 
wert measured on the sixty-first da> after sowing. For 
this purpose ele\en pairs of F, and F progenies and eight pairs of 
F* and F, progenies were taken, and thirty seedlings from each 
cross were measured from ground level to the tip of the longest 
leaf while still in the seedling boxes. The seeds were sown early 
in February, and in consequence their rate of growth during 
the first two months or so was \ery much slower than if they 
had been sown late m the spring. The results of the measure¬ 
ments. calculated b\ the paired method, are given below : - - 
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These results show that on the aveiage the F, seedlings were 
1.30 cm, taller than the F 2 seedlings, and iMl cm. taller than the 
F< seedlings. Expressed as percentage the cross-breds gave 
18.0 per cent, increase in height o\er the F a progenies and 33.4 per 
cent, increase over the F, progenies. As is shown by the com¬ 
puted values of P, the odds were very high against these 
differences being due to chance. 

It may be stated as a general observation based on the 
examination of a very large number of families that in-bred 




Showing the effect of inbreeding on growth in the autumn of the first year. Group A: first 
generation population. Group B: second generation population. 
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progenies are on the average invariably weaker in the seedling 
stage than cross-fertilized progenies* Usually during the first 
two weeks or so there is no visible difference between the seed¬ 
lings ; the lack of vigour of the in-bred families generally becomes 
visible to the eye in the third or fourth week after germination, 
and by the sixth week the difference in vigour of growth, as 
reflected in the number and size of the leaves, and in plant height, 
is usually very marked. The greater vigour of the cross-fertilized 
populations during the early stages becomes still more pronounced 
after the seedlings have been transplanted. The increased vigour 
of the F a as compared with the F 2 populations in the late seedling 
stage is clearly brought out in Fig, 1. In this photograph, w r hich 
was taken in September of the first year, the plant group A is 
an Fj population, while group B is an F 2 population of the same 
'parentage as the F,, 

Mortality among In-bred Progenies. 

The A.110 (*25) and A.110 (28) seedlings were transplanted 
when about four to six inches in height. At this stage the seed¬ 
lings of even the in-bred progenies had strong and well developed 
root systems, and in consequence there were only very few 
casualties as a result of transplanting. The few seedlings that did 
perish were replaced within three weeks. 

In order to compare the mortality in the eross-bred and in- 
bred populations the number of casualties in each family were 
recorded at different times during the three years the plants were 
under observation. The results based on some of these observa¬ 
tions are presented in Table II. 

TABLE II. 

The rate» of mortality in F t , F^. and F* population* in A.110(25) and 
A110(28) experiments. 
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Throughout the three years during which the A.110 plants 
were kept under observation the mortality rates in the cross‘bred 
populations were* on the average considerably lower than in the 
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case of the in-bred populations. The cllCcKr.ec between the F* 
and F a progenies in this respect was not very pronounced during 
the first year, but became much more marked in the se cond and 
third years. In A.110 (*i5), by the end of September of the first 
year only 8.0 per cent, of the F* and 4.4 per cent, of the F 2 plants 
had perished. From September to April in the second year as 
many as 14.7 per cent, of F a plants had died, as compared with 
only 0.8 per cent, of the cross-fertilized plants. During the second 
winter the casualties in both F, and F s populations were heavy, 
but were more severe in the in-bred material. The A.110 (28) 
da'ta indicate not only that the F a plants were on the average 
Jess persistent than the cross-fertilized plants, but also that the 
Fj plants were, on the whole, appreciably shorter lived than the 
F 2 plants. The casualties among the F, plants were exceedingly 
heavy during the first year. On reference to Table I it will be 
seen that while there was very little difference between the number 
of casualties in the F, and F., progenies in September of the first 

TABLE III. 

Comparison of the longevity of various cross-bred and in-bred popula¬ 
tions. The data were secured from crosses made in connection with 
economic breeding. 
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year, the number of dead plants in the F 3 progenies was nearly 
six times that in the corresponding cross-bred families* 

A great deal of information relative to the effect of 
in-breeding on the longevity of red clover has been collected from 
sources other than the A. 110 experiments, more particularly from 
material used in connection with practical breeding. The results 
obtained from these sources are not strictly comparable, since 
the cross-bred and in-bred populations were not of the same 
parentage, but they arc fairly reliable, however, because all the 
progenies which are compared were derived from the same 
varieties, and were planted on the same experimental ground and 
subjected to the same treatment. 

The data obtained from the economic crosses (Table III) 
agree in the main with the A. 110 results (Table II). Though 
in-bred progenies of the same \arietal origin often show varying 
degrees of persistence it may be stated that in general the long¬ 
evity of red clover plants decreases progressively after each 
successi\ c generation of in-breeding. The first generation plants 
are. on the average, more persistent than the second generation 
plants, which in turn arc longer lived than the third generation 
plants. 

In-bred progenies originating from the same variety often 
exhibit striking differences in regard to persistence. For 
instance, some of the F, families derived from Montgomery clover, 
which is the most persistent red clover variety grown in this 
country, proved to bo exceedingly short-lived with mortality 
rates of 30 to 40 per cent, for the first twelve months and 100 
per cent, for the first two years, while a few F, progenies derived 
from the same variety have proved to be more persistent than 
the parent variety itself. The extreme variability of in-bred 
progenies in this respect is brought out by the following figures 
giving the percentage mortality in the second and third year for 
a number of in-bred Montgomery red clover families : 
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Year of planting. 

Generation. 

Percent ago mortality. 
Second year . Third year. 

1933 

F, 

0.0 

18.0 


*» 

2.0 

16.5 


»» 

3.0 

15.0 


»» 

12.5 

100.0 


t* 

34.0 

100.0 


*» 

37.7 

100.0 


It is not an uncommon occurrence for long-lived parents 
selected from highly persistent F* families to give both long-lived 
and short-lived F 2 and F 3 progenies. Results of a few of these 
crosses are shown below :— 

Percentage mortality. 

Octi era- -- 


Year . 

Family i 

number. tion. 

Second year . 

Third year 

1931 

351 ( 2 ) 19 

X 

70 ) Yj 

0 
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351 ( 2 ) 40 

X 

68 j 

25 

55 

1933 

784 ( 2 ) 33 
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44 1 
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10 


784 ( 2 ) 44 
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54. ( 

0 

10 


781 ( 2 ) 9 
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33 f Fj 

0 

100 


7HI ( 2 ) 5 
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9 J 
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100 

1933 
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» 1 
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6 l 
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506 (2) i 

X 

10 ( Fj 

34 
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10 j 

0 

mo 
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230 ( 0 132 
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135 1 

4 

10 


230 (0 12 

X 

121 1 P, 

0 

25 


230 0) 7h 

X 

124 ( 

0 

100 


230 (0 128 

X 

135 | 

4 

100 


Productiveness of In-bred Plants. 

The yield data obtained from A. 110 (25) experiment are 
summarized in Tables IV and V. 

TABLE IV. 


Average yield of green fodder (Kay and aftermath) produced by F-, 
and F 2 plants in the second year in A.110(25) investigations. 
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The weights given in Table IV represent for each family the 
average total yield per plant of green fodder produced as hay and 
aftermath in the second year. As previously stated, 200 seedlings 
of each family were planted* As a number of these plants 



perished before the last cut was taken only the weights of those 
which contributed both hay and aftermath arc included in Table 
IV. As may be seen from reference to the Tabic, within each 
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group the two F x populations, taken separately and collectively,, 
were more productive than the F 3 populations of the same parent¬ 
age. If the aggregate yields of F t and F.> plants within each 
group are compared on a percentage basis it will be seen that the 
productivity of the F 3 plants in Group 1 was only 42,9 per cent., 
in group 2 only 70.7 per cent., and in Group 8 only 92.8 per cent, 
of that of the cross-fertilized plants. With the exception of the 
Fo family, 93 (2) 22 x 27 in Group 2, which was nearly as product¬ 
ive as one of the ¥ { families—217 (l)~~in the same group, mean 
plant yields of all the F 3 progenies were very significantly lower 
than those of the corresponding F, progenies, as the differences 
between the weights of ¥ t and F 3 plants are in all instances more 
than three times their standard errors. 

The frequency distributions of the weights per plant in the 
first cut are given in Table V, It will be seen from this table 
that the productivity of the individual plants within each 
population varied within very wide limits. As shown by the 
co-efficients of variation, the populations, with the exception 
of family 93 (2) 22 x 27, were definitely more variable than the 
corresponding cross-bred populations. This is in accordance 
with expectation, as many of the unfavourable recessive growth 
factors winch were more or less masked bv favourable dominant 
factors in the F, generation have segregated out in the F« 
generation, so that at least some of the F., plants were carrying 
a number of deleterious growth factors in the homozygous con¬ 
dition. 

It will be observed from Table V that alt laugh all the F* 
progenies contain a small number of very high yielding individ¬ 
uals, in every instance the most vigorous plants in the F 3 
populations were less productive than the heaviest yielding 
individuals in the corresponding cross-bred populations. Again 
this is in conformity with hypothesis, as it is extremely im¬ 
probable in view of the comparatively small number of plants 
involved that uny of the second generation individuals would be 
carrying all the favourable growth factors present in the F, 
parent plants. 

In the main the weight distribution* of the first generation 
plants conform fairly closely to a somewhat flattened normal vari¬ 
ability curve, but one of the cross-bred progenies, namely, 220 (1), 
gave a frequency curve which rather suggested a multimodal dis¬ 
tribution. On the other hand, all the F 2 populations gave skew 
distributions due to a preponderance of weak and low* yielding in- 
div i duals. 
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The yields in the second cut were very much smaller than 
in the first cut, but the distributions ot the plant weights of the 
different populations agree fairly closely with those shown for 
the first cut. 



In the A. 110(2.*) investigations, the results of which are 
recorded in Table VI, the productivity of F, as well as F_ 
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progenies was compared with that of F x progenies* As stated 
earlier in this paper, in this experiment the seedlings were planted 
in rows of ten each at only twelve inches apart. As it was 
practically impossible to separate the individual plants, each row 
was cut and weighed as a self-contained unit. The plants were 
cut twice in the second year and the yields obtained are expressed 
in Table VI, column 5, in terms of lb. of green fodder per row. and 
in column 7 as lb. of green fodder per plant. The latter figures 
were secured by simply dividing the weight of the total produce of 
each progeny by the number of plants alive when the rows were 
cut. 

If the weights per row in Table VI are compared it will be 
seen that the F A progenies were considerably more productive 
than their F 2 and F 3 counterparts. Expressing the yields per 
row as percentages, the productivity of the F 2 family in group 4 
was 75.7 per cent., and in group 5, 53.5 per cent, of that of the F, 
progenies, while the yield of the F* family in group 6 was only 
48.7 per cent., in group 7 only 30.0 per cent., and in group s only 
27.0 per cent, of that of the corresponding F, families. 

It will be observed that the diminution in productivity was 
much more pronounced in F. { generations than in F 2 . Average 
yields of the two F 2 progenies were 64.0 per cent, of the F, plants, 
while the mean yield of the three F-, progenies was only 38.2 per 
cent, of the F t plants. 

If the results are expressed in terms of yield per plant 
actually weighed, instead of yield per row, owing to the low rate 
of mortality of the F 2 progenies the reduction in yield in the F., 
generation, though still very marked, is not quite so pronounced. 
Calculated on this basis, the mean weight of the F 2 plants was 
68.6 per cent., and of the F ;l plants 53.5 per cent, that of cross- 
fertilized plants, 

A considerable mass of data demonstrating the loss of vigour 
which follows in-breeding has been secured from various economic 
crosses. All the data obtained from this source, some of which 
are discussed below, are in general agreement with the results 
of A. 110 experiments. 

The following figures give the mean weight of green fodder 
produced by twenty-five F, and twenty-four F 2 populations 
planted in 1029 at the same time and on the same area, and cut 
on the same day in 1930. All these progenies were derived from 
different Montgomery parents. As the families consisted of vary¬ 
ing numbers of plants the yields are expressed as the mean weight 
per plant per progeny. 
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JS umber of 

JS undter of 
Seedlings 

Yield per 
individual planted. 

Yield per 

individual weighed. 

0'eneration, 

Progenies. 

Planted. 

(lb.) 

(lb.) 

Ft 

25 

264 J 

0,710 -1 0.044(300) 

0.775 ± 0.040(100) 

*5 

24 

2944 

0.442 1 0.077(61.7) 

0.573 ± 0.037(73.9) 


I! the results obtained are compared on the basis of the 
number of seedlings planted, F 2 yields show a reduction of 88,3 
per cent, as compared with those of F A plants; but if the higher 
mortality rate of the in~bred plants is ignored and results are 
compared on the basis of the number of individuals alive when 
the plants were weighed, the reduction in yield of the F 2 plants 
is 20.3 per cent. 

Different in-bred progenies of the same generations and 
ancestry generally exhibit wide variation in regard to their vigour 
of growth. The results considered below may be regarded as 
representing a larger body of other data of a similar character. 

The first results considered were obtained from three sister 
F fl progenies derived from the same F, family- *881(1) of English 
broad red parentage. The seedlings of each progeny were planted 
in lhe replicated lines each consisting of twenty plants six inches 
apart. The plants were cut in the second year on the same day 
when they were nearly in full bloom. The average yields in lb. 
of green produce per line are as follows :— 

U>. per line of Percentage 

*0 plants. yield. 


:jhl (if ? v p 10.78— f 0.21n 100.0 

381 (^) 21 x 68 V.HH ± 0.386 63.8 

m ( 2 ) I x :,H 3.91 ± 0.392 36.6 


Possibly this may be an extreme ease, but differences in 
vigour of the order of SO to 150 per cent, are not uncommon. 

The figures given below also illustrate the extreme variability 
in vigour of growth which frequently occurs in in-bred populations 
of the same parental origin. In this case seedlings of four hj 
progenies derived from 280 (l) family were planted twenty inches 
apart in adjoining plots. The weights of the first cut in the 
second war are expressed in lb. of green fodder per 100 plants 


actually weighed. 
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The yields in the second year of five other second generation 
populations of common origin were as follows :— 
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These variations in the vigour of growth and productiveness 
of in-bred populations of the same generation and of common 
origin are undoubtedly due to segregation of factors affecting 
growth. 

Summary. 

The results of the earlier investigations extending for the 
most part over the |>eriod 1925 to 1930 relating to the effect of 
in-breeding on the fertility, germination, longevity, and vigour 
of growth of red clover are reported in this paper. The con¬ 
clusions drawn from these results are briefly summarized as 
follows :— 

(1) . Fertility of cross-compatible plants does not appear to 

be depressed by in-breeding. The average number of seeds 
produced in fifty sib-matings was 58.70 per cent, and the 

average fertility of the same plants when out-crossed w r as 58.20 
per cent. The mean fertility of F a x T, matings was 01.73 
per cent, and of the corresponding out-crosses 04.4-5 per cent. 

(2) . In-bred seeds were found to be quite as viable as out- 
bred seeds. The mean germination of F { seeds was 80.8 per cent, 
and of the corresponding F i seeds 80.7 per cent. While the 
percentage germination of the F 4 and out-bred seeds was 78.2 and 
77.3 per cent, respectively. 

(3) . The energy of germination of the seeds is not affected 
by in-breeding. 

(4) . During the early stages of growth the out-bred seed¬ 
lings were much more vigorous than the in-bred seedlings- After 
about eight weeks’ growth the cross-breds were 18.0 per cent, 
taller than F a seedlings, and 33.4 per cent, taller than F a seed¬ 
lings. 

(5) . The second and third generation in-bred populations 
show a decided and progressive reduction in longevity. Highly 
persistent F t plants segregated in the second and third generations 
into progenies with high and low persistence. 
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(8). In-bred progenies showed a very marked and progress¬ 
ive decrease in productivity from the first to the third generation* 
On the average the yields of F 2 populations were about 00-65 per 
cent* and of F a populations about 10-50 per cent, as compared 
with the Fi progeny. 

(7) . The productivity of the individual plants within the 
in-bred progenies displayed great variability, but the most 
vigorous in-bred plants were less productive than the heaviest 
yielding individuals in the corresponding cross-bred populations, 

(8) . In-bred progenies of the same generation and ancestry 
often exhibited wide variation in regard to vigour of growth and 
productiveness. This is probably due to the segregation of 
factors affecting growth. 
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THE SHAPE OF THE SHOOT-BUD 
PROPIIYLL IN THE RYE-GRASSES AND 
BROAD-LEAVED FESCUES AS A 
DIAGNOSTIC CHARACTER F< )R TIIEIR 
SEPARATION IN THE FIELD. 

By A, R. Beddows, M.Sc., 

VVek'h IMant Brcodautf Station, \ber\stwj Ih. 


i. Introduction. 

The accurate identification of many of our pasture plants in 
their vegetative state often presents difficulties, especially under 
the conditions found in a closely grazed sward. This applies with 
especial force where the rye-grasses (Lolium perenne and L, 
italicnm) are grown in association with meadow fescue (Fentuca 
pratenm) and perhaps tall fescue (F. arundittacca ), as is fre¬ 
quently the case in critical seeds mixture trials. 

The general morphological similarity of these species under 
sward conditions makes it essential that the investigator should 
have at his disposal one or more characters upon which to base 
his identification. In practice constant handling of the plants 
helps a great deal and, in fact, many of the characters upon 
which the experienced agronomist depends are the fruits of this 
close familiarity. Thus, in certain cases, his identification may 
be based on some new contrasting character, while in others 
it may depend on empirical distinctions, relating possibly to a 
group of characteristics—none of which is ordinarily described in 
text-books. 

Among a variety of such characters used by the agronomic 
staff of the Welsh Plant Breeding Station is one relating to 
differences in the shape of the buds in the grass shoot, especially 
those of Italian rye-grass and meadow fescue which, under con¬ 
ditions of close grazing, present extraordinary difficulties in 



Shape of Shoot-Bud Prophyli. 


191 


identification♦ The use of shoot-buds as a criterion for the separ¬ 
ation of these species during the course of pasture analysis was 
brought to the notice of the writer by Mr. William Davies, 
Grassland Investigator at the Station. 

The results of an inquiry to determine more fully the nature 
of the characteristics possessed by these shoot-buds are presented 
below. 


ii. Material and Methods. 

The material used in this investigation was derived from 
seedlings grown in boxes for the purpose, as well as from tillers 
of plants taken from the field. The sheath was removed from 
each shoot, and its basal portion, with the attached bud, placed 
in 70 per cent, alcohol and left until required. It was necessary 
for satisfactory observation to remove the buds from the parent 
shoot. The buds were then placed on a slide, adaxial side down¬ 
wards. and mounted in concentrated glycerine. The bud outlines 
were drawn by means of a camera lueida. 

iii. Assessment of the Results. 

(1) Shupv of prophyU . 

The first leaf or prophyli of the bud acts as a sheath and its 
shape or outline provides the chief diagnostic character of the 
bud (see Text-fig. 1). A summary of the distinctive features of 
the bud form of each species is set out below. 

Italian rye-grass. (Text-fig. 1 (A) ). Outline tapering, the 
slope inwards starting from a position relatively well removed 
from the apex, which is always more or less acute. 

Perennial rye-grass. (Text-fig. 1 (B) ). The sides of the 
buds converge only slightly at first, but do so rather abruptly in 
their upper half or third to form a comparatively well defined 
shoulder and a fairly acute apex. 

That the buds of these two species are sometimes indistin¬ 
guishable may be due to the fact that inter-breeding occurs sc* 
readily between them. It may also be due to reciprocal contam¬ 
ination by each other’s seed. 

Meadow fescue. (Text-fig. 1 (C) ). The apex is blunt or 
rounded, and even when the prophyli is decidedly cone-shaped 
the apex is still more blunt than acute. This rounded character 
of the apex will readilv distinguish meadow fescue from either of 
the rye-grasses. 

Tall fescue. (Text-fig. 1 (D) ). The buds show a greater 
variation of form than in any other species. In general, how¬ 
ever, the shape &f the apex is nearest that of meadow fescue since* 
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the majority of the buds are somewhat blunt. Some of the buds 
nevertheless tend to resemble the rye-grasses, but their relatively 
great width and large size would as a rule serve to distinguish 
them. 



\ n c u 


Ti-vr-no, J. 

Outlines of shoot-bud prophylls in A. LoVnim Halit*urn, B. L. peremn , ( . Featuca 
pratenah, D. F. arundhwca. The prophyll apex is acute in the n (grasses, hut 
rounded in meadow fescue <C). Hairs on the apex of the bud are usual in Italian 
(A) but rare in perennial rye-grass (B). The shape of the prophyl! and the position 
of the hairs in tall fescue (D) show considerable variation, but the presence of 
hairs at the base is characteristic, x J5. 
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Tall fescue possesses a convenient and effective diagnostic 
character in the hairs on the auricle ledges of the leaf blades. 
This feature, to which my colleague Dr. T. .1. Jenkin a number 
of years agb drew attention, separates this species not only from 
the rye-grasses, but also from meadow fescue. In the unlikely 
event of all the auricles having been destroyed, or eaten by pests, 
the buds would then provide a means of identification in doubt¬ 
ful cases. 

(2) Hairs of prophyll. 

The presence or absence of hairs on the prophyll supplies a 
secondary or confirmative character to that of bud shape. The 
position of the hairs and their general characteristics are shown 
in Text-fig. 1. In some of the drawings the hairs are shown in 
solid black, a procedure which was subsequently discarded 
because it tended to exaggerate their importance and to suggest 
that they were readily observed, which in the field is not always 
the ease. The hairs are always unicellular. A review of the 
situation with regard to the hairs is given below. 

Italian rife-grass. Hairs present on every bud examined. 
They are usually distributed along one or both sides of the 
prophyll, spreading right up to and very frequently on to the 
apex itself. The hairs are possibly more readily seen in this 
species than the others. The formation of hairs at the base of 
the prophyll, opposite the bud node, was not common, and those 
developed were very small as a rule. 

The first (true) leaf within the prophyll also develops hairs, 
which are often very prominent at the apex. They may often 
be seen under the microscope, even when still enclosed within the 
prophyll. 

Perennial rye-grass. The hairs, which may be absent 
especially from the smaller buds, are chiefly to be found on the 
shoulders where they can be fairly dense. They appear only 
rarely on the apex or far down along the sides. Basal hairs are 
uncommon. The development, of hairs on the first leaf is not 
general, but is by no means infrequent; they are often well 
developed on the apex. 

Meadow fescue . The apex of the prophyll is normally devoid 
of hairs, but they are usually to be found on one or both 
shoulders, though they are rarely dense. They may extend down 
and even reach to the base of the. bud. Buds of fair size (1| to 
mm. long) may be quite free from hairs. Basal hairs are not 
uncommon, but $hey are not strongly developed. 

N 
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The first leaf of the bud develops hairs much less frequently 
than perennial rye-grass—but they do appear, and on its apex. 

Tall fescue . This species shows as considerable a variability 
in respect of hair as it did for shape. The prophyll may be glab¬ 
rous or may show from few to many hairs, arranged along its 
sides, shoulders and/or apex. Basal hairs are usually present, 
on either one or both sides of the prophyll. They show greater 
development in tall fescue than in any of the other species. The 
lirst leaf may have hairs on its apex. 

(3) Comparison of coleoptile with prophyll . 

The coleoptile of the seedling, and the prophyll of the shoot- 
bud form protective sheaths for their respective first leaf. 
Although the conditions under which they each function are so 
different, it was thought that the coleoptiles might still show 
morphological differences comparable with those in the shoot- 
buds. To this end coleoptiles from each of the four species under 
consideration were examined. 

The outlines of the coleoptiles are not comparable with those 
of the prophyll, and do not possess any outstanding diagnostic 
features in the four species. 

(4) Concluding Note . 

The criterion of relative shape used for the separation of 
meadow fescue from the rye-grasses was based on distinctive 
differences. These differences can readily be demonstrated in the 
field with a pocket lens magnifying 10 to 15 diameters. It is 
possible, with experience, to recognise the form of the bud apex 
in certain cases without the aid of a lens. 

The detection of the hairs, however, requires the use of the 
lens, and even then their determination may not be easy. The 
observation of the hairs is often a function of the incidence of 
the light on the bud. In this connection it has been found help¬ 
ful to view the bud not from the front, but from above its apex. 
The basal hairs on the prophyll will probably not be readily 
observed in the field, even in tall fescue. 

iv. Summary. 

(1) It has been shown that the form of the prophyll of the 
buds within the sheath at the base of a shoot has a definite 
diagnostic value for certain grasses. 

(2) The character of the buds can be readily determined in 
the field by the aid of a pocket lens. It is unfortunately neces¬ 
sary to pull up one or more shoots from the ground and then 
remove the enveloping sheath before determination can be made. 
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(8) In meadow fescue (Festuca pratensis ) the apex of the 
prophyll is blunt and rounded, and generally free from hairs. 

(4) In the rye-grasses the bud has an acute or pointed apex. 
Italian rye-grass (Lolitmi italicum) usually has hairs right on 
the apex of the bud, and this fact, together with its more taper¬ 
ing sides, may serve to separate it from perennial rye-grass 
(L. perenne) in cases of doubt. 

(5) The buds of tall fescue (Festucu arundinacea) show con¬ 
siderable variation in the form of the outline, but the plump, 
broad buds, with their more or less blunt apex, should serve to 
distinguish them. The position of the hairs is also variable. 

In this species, however, the presence of asperities (or hairs) 
on the auricles of the leaf blade provides an almost infallible 
criterion for its recognition. 

(6) The seedling coleoptile shows little or no correlation 
with the prophyll of buds from a more mature plant of the same 
species, either as regards the shape of their respective outlines or 
in respect of the presence of epidermal hairs. 


SEED PRODUCTION OF A PASTURE TYPE 
OF RYE-CRASS. 


By Gwilym Evans, M.Sc., 

\Vc»kh Planl ftrmlinc Station, AlK*rv*rtro\th. 


Leafy and persistent pasture types of perennial rye-grass have 
a definite place in British agriculture, but they tend to be less 
prolific in seed production than the earlier and more stemmy hay 
types, so that it is necessary to investigate methods of seed 
production in such types in order to develop a technique by which 
the price of seed may be brought as low as possible. 

A preliminary experiment, on a farm scale, was laid down 
at Hockleton, Chirbury, in 1982, in order to compare three 
methods of growing “ Aberystwyth S.28 ” pasture perennial rye¬ 
grass for seed. 

Experiment 1. 

The land was a light loam which had grown an oat crop in 
the previous year. The district of Chirbury has an average 
annual rainfall of about thirty inches. 

The three methods of growing this strain for seed were :— 

(a) Two acres sown broadcast at the rate of 28 lb. per acre, 
under spring barley. 
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( b ) Two acres sown in drills 2 ft. apart at the rate of 6 lb. 
per acre under spring barley. 

(c) One acre sown in drills 2 ft. apart at the rate of 6 lb. 
per acre without a nurse crop. 

Satisfactory establishment of rye-grass was effected on each 
of the areas, and the drills sown under the cover crop were 
cultivated thoroughly after the barley was harvested, the acre 
sown without the cover crop having been horse-hoed periodically 
from the beginning. 

In the spring of the first harvest year a scheme of differentia! 
manuring was applied to each of the three areas; plots of 1 / 50th 
acre net were marked out and four treatments were compared. 

(a) Superphosphate 4 cwt. per acre; sulphate of potash 2 
cwt.; nitro-ohalk 2 cwt. 

(b) Superphosphate 4 cwt. j>er acre; sulphate of potash 2 cwt. 

(c) Superphosphate 4 cwt. per acre. 

(d) Control. 

Each treatment was replicated four times in randomized 
blocks, in each of the three areas. No grazing by farm stock 
was permitted before harvest, but a number of hares managed 
to obtain a certain amount of illicit grazing during the winter 
and early spring. 

Results. 

Five quadrat samples were taken from each plot immediately 
before harvesting the crop, in order to make counts of barren 
and fertile tillers. 

Of all the plots only two exhibited a tendency to lodge at 
harvest time; they were PKN plots in the area sown without a 
cover crop. 

The broadcast plots ripened quite five days before the earliest 
of the plots in drills, and the plots sown in drills under barley 
matured from two to three days earlier than the drills sown 
without a cover crop. 

Although the experiment was laid down on apparently 
uniform land, the data in relation to methods of sowing can be 
regarded only as pointers, the three differentially sown areas 
not having been replicated. 

In Table I the data relative to barren and fertile tillers from 
plots variously treated have been brought together. 

It will be observed in Table I that almost without exception 
the numbers of barren and fertile tillers have been influenced sig¬ 
nificantly by the addition of nitrogen to the mineral manures, 



Seed Production of Rye-Grim 


197 


■while the reverse is generally true of the influence of the phos¬ 
phates or phosphates with potash. 



The very marked and differential effect of nitrogen on the 
numbers of barren tillers under the differeut methods of growing 
the seed crop is of practical importance. Nitrogen in conjunction 
with phosphate and potash has been efficacious, not only in con¬ 
verting all the barren tillers in the plots grown without a cover 
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crop into fertile ones, but also actually in producing a greater 
number of stem shoots than the total number of shoots in each 
of the other treatments. Similar results attend the application 



of manures on the drills sown under barley, except that here 
the number of barren tillers in the PKN plots is substantially 
greater than in the plots subjected to the other three treatments* 
Undoubtedly the reason for this is that the plants grown without 
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a cover crop were in a more robust condition, and able to make 
use of the complete fertilizer not only to increase the number of 
tillers, but to accelerate their development into stem shoots as 
well. 

The comparatively greater number of barren shoots produced 
in the PKN plots of the broadcast areas than in the PKN plots 
sown without a cover crop also shows the retarding effect of barley 
on plant development. 

Seed Yield. 

A comparison of the yield of seed on the basis of 100 per 
cent, purity can be made from Table II. 

One thing stands out fairly dearly in Table II, and that is 
the superiority in rye-grass seed yield in the plots given the most 
favourable conditions of establishment and manuring. Mineral 
manures have here again failed by themselves to influence the 
yield of seed, as they failed to influence tiller counts. 

The increase of seed due to PKN is both relatively and 
actually greater in the broadcast area that in the plots in drills. 
Very probably the inter-drill cultivations account, at least partly, 
for the relatively higher level of seed yield in the control plots of 
the areas sown in wide drills. 

The data from this experiment show that although the 
number of fertile tillers is constantly higher in the broadcast plots 
than in the drill plots, also sown under barley, the seed yields are 
invariably higher in the latter. It would appear that when 
radically different methods of seed growing are compared there 
is no correlation between the number of inflorescences and seed 
yield. Table III gives one explanation for this result. 

TABLE III. 

Showing th« weight per 1,000 seeds in gm. of Aberystwyth S.23 
perennial rye-grass grown for seed (a) under various methods of sowing 
and (b) under various manurial treatments. 


Method of Omving. 


Manurial 

Treatment*. 

PKN. 

VK. 

P. 

Control. 

A. Drills 24 inches apart sowti 

Average weight 





without a nurse crop. 

per 1000 seed 

1.14(1 

1.19b 

1.190 

1.108 


in gm. 





D. Drills 24 inches apart, sown 






under barley. 

do. 

1.171 

1.219 

1.172 

l.lOfi 

C. Broadcast under barley. 

do. 

1.015 

1.030 

1.080 

1.047 


From Table III it will be seen that the size of seeds as 
measured by weight of 1,000 seeds from the broadcast plots tends 
to be smaller under each treatment than the seed from the corres¬ 
ponding plots of the area sown in drills under barley. It is also 
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possible that the stimulus of inter-drill cultivation has produced 
more robust inflorescences, a greater number of spikelets per 
inflorescence, and a greater number of florets per spikelet in the 
2 ft* drills than in the broadcast plots. 

The tendency for the PKN plots to produce rather lighter 
seeds than the others may be due to a larger number of weak 
inflorescences produced late in spring by the stimulus of the 
complete fertilizer. 


Experiment 2. 

A further experiment was laid down at the Station’s farm to 
test the relative merits of six sowing methods of seed production, 
again of Aberystwyth S. 23 ryegrass. The six methods of sowing 
were as follows :— 

(a) Drills 24 inches apart, sown at the rate of 5 lb. per acre. 

(b) Broadcast at the rate of 30 lb. per acre. 

(c) Drills 6 inches apart at. the rate of 30 lb. per acre. 

(d) Drills 24 inches apart with pasture timothy seed mixed 
with the rye-grass seed in the ratio of 1 : 6 and sown 
together at the rate of 5 lb. per acre. 

(e) Broadcast mixture of rye-grass and timothy in the ratio 
of 2 : 1 at the rate of 45 lb. per acre. 

(/) Alternate 0-inch drills of rye-grass and timothy sown at 
the rate of 2.5 and 2.0 lb. per acre respectively. 

This experiment was laid down in the form of a Latin Square, 
each plot having a net area of l/50th acre after allowing for the 
borders to be cut at harvest time. 

No cover crop was sown on the land, a light loam, which 
grew a corn crop in the previous year, after having been in 
inferior pasture for many years. The manurial treatment prior 
to sowing the seed consisted of superphosphate at 3 cwt. per acre 
and potash salts at 2 cwt. per acre. 

Timothy was included in the seeding of some of the plots in 
order to see whether it would to any extent prevent the rye-grass 
from lodging. The pasture type S. 49 was thought less likely to 
interfere with the pollination of the rye-grass than other types. 

Establishment proved ultimately to be satisfactory, 
although in the early stages and during a period of drought 
growth was far superior in the drilled plots in comparison 
with the broadcast plots, presumably on account of the greater 
proximity of the drilled seed to soil moisture than of that sown 
on the surface. 
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The plots were not grazed from seeding to harvest, and in 
early April of the first harvest year manures were applied at the 
following rates per acre : superphosphate 4 cwt., kainit 4 cwt., 
and nitro-ehalk 2 cwt. 

In the autumn of the first harvest year nitro-ehalk was 
applied at the rate of 1 cwt. per acre in preparation for the 
second crop, and a further dressing of superphosphate 3 cwt., 
kainit 3 cwt., and nitro-ehalk 2 cwt. was applied in the spring 
of the second harvest year. 

Results . 

Both broadcast and six-inch drill plots matured quite four 
days earlier than the wide drill plots. The plots of timothy 
alternating with rye-grass in narrow drills and those containing 
timothy mixed with rye-grass stood approximately 80 per cent, 
better than those without timothy, although there was a tendency 
for all the plots to lodge. 

Yields of rye-grass seed from the first and second harvest 
years are given in Table IV. 

TABLE IV. 

Showing the yield of seed per acre in the first and second harvest year* 
of Aberystwyth S. 23 pasture rye-grass grown (a) in drills 24 inches 
apart; (b) in drills 24 inche* apart with timothy seed mixed in the 
ratio of 1 : 6 of rye-grass; (c) broadcast; (d) broadcast with timothy 
mixed in the ratio of 1 : 2 of rye-grass; (e) drills 6 inches apart and 

(f) drills six inches apart of rye-grass and timothy alternating. 






Method 0 

f Secdiiw. 




Yield of Seed. 

24 inch 
drill*. 

Brood- 

cad. 

\ 

0 inch 
(hills 

24 inch dulls 
u dh Timothy 
Seed Muted 

Broadcast 

0 ith 

: Timothy. 

1 A l tenia tiny 
(»inch drills 
of Rytyram 
and Timothy 

Mean J 

i 

X tc. 

NT HAHVKST 

Lb. per mt<‘ , 

71 IN 

iw7 r» 

1157 . a 



\ 

»I7.0 

027.0 

. .u.:» 

lVm'iifaRt! of 
mmn .... 

m,r> 

10 : 1.2 

104 N 

j 

108.8 

i 

! 8.'* 

87.4 

100 0 

2 :> .7 

2nd Harvkst. 
Lb. p< i r aert* . 

ini o ! 

12*2 f>. 

129 4 

i;.r> m 

100 0 

1 

109 i 

129 H 

1 10.88 

IVrrontagc uf 
mean .... 

1*24.0 

94.1 

99.7 

120.8 

j 77.0 

84.2 

100.0 

± 8.4 


The evidence suggests that a strain of pasture rye-grass sown 
pure by broadcasting, or in drills <> inches apart, is, in the first 
harvest year, capable of producing seed yields not significantly 
less than those produced from drills sown 2 ft. apart. The pasture 
timothy added to the rye-grass seeding does not seem able to 
help in the matter of rye-grass seed yield, although it helped very 
materially to prevent the rye-grass from lodging. It is probable, 
however, that the rye-grass cum timothy plots could have been 
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cut more easily with a binder than the pure plots of rye-grass, and 
that there would have been less wastage of seed. 

In the second harvest year the rows 2 ft. apart produce 
higher seed yields than broadcast or six-inch-drill plots, but even 
so very poor yields are shown in all cases after generous applica¬ 
tions of fertilizers on this land, which had been down so long under 
inferior pasture; a disturbing feature in the second harvest year 
was the rapid encroachment of volunteer grasses. Yorkshire fog, 
sweet venial and bent appeared in greatest abundance on the 
plots where inter-drill cultivation was not applied. 

Experiment 3. 

Having now obtained evidence that a pasture rye-grass grown 
broadcast does not produce significantly lower seed yields in the 
first harvest year than crops grown in drills two feet apart, we 
may consider whether the adverse effect of a cover crop shown 
in Experiment 1 can be overcome. 

The following plots were laid down on the Station’s farm in 
order to elucidate this problem. Duplicate plots of 1 /I4th acre 
each were established on land very similar to that used in 
Experiment 1. 

Plot (a) 24-inch drills of Aberystwyth S. 23 rye-grass. 

(b) 24-inch drills of Aberystwyth S. 23 rye-grass sown 

under barley (120 lb. per acre). 

(c) 6-inch drills. 

( d ) 6-inch drills sown under barley (120 lb. per acre). 

( e ) Broadcast. 

(/) Broadcast sown under barley (120 lb. per acre). 

Excellent establishments were obtained on all the plots, and 
those sown under barley received mtro-chalk at the rate of 
1| cwt. per acre after the cover crop was harvested. All the plots 
received an application of mtro-chalk in the following spring at 
the rate of cwt. per acre. 

The “ nurse crop 99 plots retained a fresher green colour 
throughout the winter months than the no-nurse crop plots, 
although they naturally were not so forward in growth as the 
latter. 

For the second harvest year seed crops an autumn applica¬ 
tion of nitro-chalk (1| cwt. per acre) and a spring application of 
superphosphate (3 cwt. per acre), potash salts (3 cwt.), and nitro- 
chalk (l£ cwt.) was given. 

Pasture strains of rye-grass compared with hay strains are 
so slow in developing in the initial stages of the life of the sward 
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that the seedlings in this experiment interfered very little with 
the harvesting and conditioning of the cover crop, although the 
grass and corn were sown on the same day. 

Results . 

The broadcast plots showed a tendency to lodge rather more 
severely than plots in wide drills, but they were inclined to lodge 
more in the same direction than the latter and so they were quite 
capable of being cut one way by machinery. The broadcast plots 
in this experiment also matured a few days earlier than the wide 
drill plots. 

Data bearing on the seed yields in Experiment 8 are sub¬ 
mitted in Table V. 

TABLE V. 

Showing yield of seed in lb. per acre of Aberystwyth S. 23 pasture 
rye-grass grown (a) in 24-inch drills; (b) in 24-inch drills under 
barley; (c) in 6-inch drills; (d) in 6-inch drills under barley; 
(e) broadcast and (f) broadcast under barley. 



24 Inch 

Drills. 

0 Inch Drills. 

Broadcast. 

Average Seed Yield*. 

Strum 

under 

Harley 

Saint 

udthout 

Barley 

Sawn 

under 

Barley 

|1£ 

Jfi 

Stum 

under 

Barley 

Sown 

without 

Barley 

Jst Harvest Year. 
Lb. per am* . 

417 

404 

438 ! 

385 

411 

457 

Relative . 

103 

i 100 

108 

95 

102 

113 

2nd Harvest Year. 
Lb. per acre. 

218 

204 

118 

125 

118 

121 

Relative. 

307 

100 

58 

| « 

58 

(50 


Although the data given in Table V are derived from 
duplicate plots only, the indications are that the depressing 
influence of a barley cover crop on the succeeding seed crop of 
pasture rye-grass, as seen in Experiment 1, can be removed by 
stimulating the young rye-grass seedlings with a nitrogenous 
fertilizer as soon as the cover crop is removed. The average seed 
yield from all the plots sown under barley is at least as great as 
the average yield from the no-nurse crop plots; although the plots 
sown under barley were slightly later in ripening, they stood up 
better than the others at harvest time. 

Again it will be noted that the yields of seed from the broad* 
cast plots, and the narrow drill plots are not greatly different 
from those on the wide drill plots in the first harvest year. The 
higher yields of the wide drill plots in the second harvest year 
tally with those in Experiment 2, but though they surpass the 
broadcast yields they can hardly be regarded as satisfactory 
commercial yields. 
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Experiment 4. 

It is as difficult to attain precision in respect of ideal seed 
rates as it is in respect of any other technical aspect of seed 
production. An experiment was laid down on Station land to 
study the effect of rates of seeding on the seed yield of Aber¬ 
ystwyth S.28 rye-grass, and also the influence of a proportion of 
white clover and timothy seed mixed with the rye-grass seed on 
the resulting seed crop of the rye-grass. 

The soil in this case also was a medium loam, which had 
been fallowed in the previous year and had a light application of 
superphosphate and kainit. 

The following seed rates in lb. per acre were compared :— 

(a) Aberystwyth S.23 rye-grass 12 lb., Scotch timothy 4 lb., 
wild white clover 3 lb. 

( b) Aberystwyth S.28 rye-grass 18 lb., Scotch timothy 4 lb., 
wild white clover 8 lb. 

(c) Aberystwyth S.28 rye-grass 24 lb., Scotch timothy 4 lb., 
wild white clover 8 lb. 

(d) Aberystwyth S.28 rye-grass 30 lb., Scotch timothy 4 lb., 
wild white clover 8 lb. 

(e) Aberystwyth S.28 rye-grass 24 lb., Scotch timothy 4 lb. 

(/) Aberystwyth S.28 rye-grass 24 lb., wild white clover 8 lb. 

Each of the plots measured 1/200th acre, and each seeding 

was replicated six times in randomized blocks. The shape of the 
ground would not allow a Latin Square arrangement to be set 
up. A perfect seed bed was prepared and the seeds were broad¬ 
cast under very favourable conditions, without a cover crop, 
during the first week in May. Ample rain fell later, so that 
establishment was assured. 

Results . 

No counts were made of established plants, but during the 
first few months of growth it was observed that the plots receiving 
the lighter seed rates were distinctly sparser than those receiving 
the heavier seed rates. This difference became less distinct as 
growth proceeded, and was not at all pronounced at harvest time. 

Growth was very strong by autumn, and the area (approxi¬ 
mately l acre, including borders) provided 117 sheep days* grazing 
from the 12th to the 25th of March, by which time the sward 
had been grazed down fairly hard. All the plots received nitro- 
ehalk at the rate of 2 cwt. per acre during the following week. 

At harvest time it was found that the white clover, although 
not altogether suppressed through the system of management, 
was very little in evidence. It was observed, however, that the 
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plots sown without the clover had a tendency to ripen earlier, 
which indicates that in spite of the management calculated to 




5 41 S 

« * 5 * * 


keep the clover in check the latter still exerted some influence 
on the rye-grass. 
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The most obvious result from the differential seeding was 
the manner in whieli timothy assisted in propping up the rye¬ 
grass. In general the rye-grass cum timothy plots stood 50 per 
cent, better than those without timothy. This assistance pro¬ 
vided by Scotch timothy not only facilitates the cutting of the 
crop by means of machinery, but also the binding of the crop 
into tidy sheaves, for the longer stemmed timothy helps to keep 
the rye-grass crop straight as it is drawn up by the binder canvas. 
As the timothy heads are generally a good deal longer than the 
rye-grass in the stook, they form a protective cap over the latter 
when the top of the stook is tied. 

Data are adduced in Table VI to show the effect of differential 
seeding on seed yield. 

In Table VI the differences between the average yields of 
seed from the variously treated plots are remarkably small. Both 
the Z test and the Standard Error show that no significance what¬ 
ever can be attached to these differences. This means that under 
optimum conditions of sowing the effective seed rate of pasture 
rye-grass can be as low as twelve pounds per acre. In ordinary 
circumstances, however, and particularly when seeding under a 
nurse crop, twelve pounds per acre is probably too light a seeding 
to meet the various contingencies which might arise. As in the 
seed yields the differences between the weights per 1,000 seeds 
under various treatments are negligible. 

Experiment 5. 

A question frequently asked by seed growers in the border 
counties of England and Wales is whether spring grazing of a 
pasture rye-grass is detrimental to the seed crop to be harvested 
in the same year. Ordinary hay strains of rye-grass are generally 
grazed in spring, before being put up for seed, and Experiment 5 
was laid down to obtain a measure of the effect of grazing on the 
seed crop of Aberystwyth S.28 rye-grass. 

The area available for the experiment had been sown in 
autumn in drills two ft. apart, and had been mown for hay in 
the first harvest year. In the spring of the second harvest year 
the area was subjected to the following treatments :— 

(a) Grazed and fertilized with PKN (1/100th acre plots 
replicated x 6). 

( b ) Fertilized with PKN (1 /100th acre plots replicated x 6)* 

(c) Fertilized with PK (1/100th acre plots replicated x 6). 

There were from three to four inches of growth on March 

2nd, when sheep were hurdled on the (a) plots. The grazing was 
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sufficiently severe to remove as much as possible of the foliage 
without injuring the meristerns of the leaf shoots. The grazing 
calculated per acre amounted to 208 sheep days and was completed 
within two days. 

AH the plots were fertilized with superphosphate 3 cwt. per 
acre, and kainit 4 cwt. per acre, during the first week of April. 
Plots (a) and ( b) received in addition an application of nitro-chalk 
at the rate of 2 cwt. per acre. 

Remits . 

Table VII provides data indicating the effect of spring grazing 
and manuring on the yield of seed from pasture rye-grass. 

TABLE VII. 


Showing the effect of grazing and manuring with P. (superphosphate 
3 cwt. per acre) ; K. (kainit 4 cwt. per acre) and N. (nitro-chalk 2 cwt. 
per acre) on the yield of seed in lb. per acre of Aberystwyth S.23 


perennial rye-grass. 

Seed Yichl. 

i 

Treatment. 

pk | pay 

1>KX 4 
grazing. 

Mean. 

S.E. 

Lb. per acre 

1 

5*6 s m 

aiti 

(in 

28.55 

Sml per cent. 1 





of mean 

8*M< 101.<i 

loy.y 

100 

4.65 


The data obtained from this experiment were subjected to 
the Z test, and treatment proved to be significant. By using the 
Standard Error in Table VII as a meavsure of probability it can 
be realized that a light grazing of pasture rye-grass in early March 
has no detrimental effect on seed yield. The grazed plots have 
on the average a significantly higher seed yield than the plots 
manured with phosphate and potash only. 

The inference drawn from this experiment is that when a 
pasture type of rye-grass has been well established, and has made 
robust growth during early March, no harm follows judicious 
grazing if a top dressing, including nitrogen, follows. 

Discussion. 

It was observed that under the conditions obtaining for 
Experiment I a cover crop in the seeding year can effect a con¬ 
siderable reduction in the yield of seed of a pasture type of 
perennial rye-grass in the first harvest year. Even when a 
relatively generous dressing of a complete fertilizer was applied 
in spring the seed yield in the two-foot drills and broadcast plots 
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fell considerably below the yields from the plots sown in drills 
two feet apart without a cover crop. From this evidence the 
inference is drawn that where the soil is relatively light, and 
is not in a high state of fertility, spring manuring may not be 
efficacious in removing altogether the effect of a nurse crop on 
the seed yield, especially if the spring and early summer are 
inclined to be drier than in average years, as occurred in Experi¬ 
ment 1. In support of this contention it is noted that the response 
to the complete fertilizer is relatively greater in the plots sown 
under barley than in the plots sown without barley. Further¬ 
more, the difference between the control plots and the plots 
receiving the complete fertilizer in the broadcast area is sub¬ 
stantially greater than that obtaining between the control and 
the FKN plots of the area sown in drills under barley. This 
result can be explained by assuming that the barley crop has 
caused a decrease in soil fertility, and that the loss of fertility is 
less severe in the two-foot drills than in the broadcast area on 
account of the inter-drill cultivation applied to the former after 
the removal of the barley crop. 

The relatively large numbers of leaf shoots produced in the 
PKN plots sown under a nurse crop, compared with the numbers 
in the PKN plots sown without a cover crop, indicate that the 
fertilizers were applied too late to induce full development in the 
plants. 

Although it has been shown that under the conditions of the 
experiment from two to two and a half cwt. more seed per acre 
was obtained by sowing the seed without a cover crop, the cash 
value of the barley crop may more than compensate for the 
deficiency in the rye-grass seed crop. Relative prices of the 
cereal and the grass seeds at any given time have to be considered 
as well as relative yields under different methods of growing. 

In Experiment 2 the seed crops of the same strain of rye¬ 
grass did not give a statistically greater yield of seed when grown 
in drills two feet apart than when sown broadcast. If this type 
of grass can yield approximately six cwt. of seed (100 per cent, 
pure) as it did in Experiment 2 on land of rather low natural 
fertility, then the broadcast method will appeal to seed growers 
even though the seed rate per acre is much higher than that 
required for drill sowing, and a slight increase in the amount of 
the fertilizers may be necessary. Wide drills make greater 
demands on labour, and growers eschew drills as far as possible 
for this reason. 
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Should the land be subject to weeds, or have a legacy of 
buried seed of inferior grasses in the soil, as occurred in Experi¬ 
ment 2, the broadcast method would definitely be proscribed. 

There is a definite measure of safety in drilling the seed in 
narrow drills, as is normally done in several countries on the 
Continent, rather than broadcasting the seed, for the establish¬ 
ment of seedlings is more certain in periods of drought. Such 
narrow drills form virtually broadcast areas and are treated as 
such after sowing. Experiment 2 showed that the seed yield 
from the narrow drill plots approximated very closely to that 
of the broadcast plots. 

The inclusion of a leafy pasture type of timothy, although 
it helped the rve-grass to stand up, had a distinct tendency to 
lower the seed yield of rye-grass when it was sown in compar¬ 
atively large proportions. Had the crop, however, been harvested 
by means of a binder, instead of by hand, there would probably 
have been less wastage in harvesting on the plots where the 
timothy was included. Experiment. 4 shows that better results 
attend a relatively light seeding per acre of ordinary Scotch 
timothy broadcast with rye-grass. This type of timothy is longer 
in the straw than the pasture timothy, and being earlier, besides 
having fewer leaf shoots than the latter, facilitates the binding 
of the crop more effectively. The relative paucity of barren 
shoots in this timothy allows a more rapid drying of the rye-grass 
in the stook than would be possible with a more leafy and later 
type of timothy. Pasture timothy is several weeks later in ripen¬ 
ing than a pasture type of rye-grass, and thus the seed of both 
cannot be harvested together. The Scotch timothy seed thrashed 
out fairly well in the rve-grass crop, and the two types of seed 
can be easily separated, but this timothy, as a type, leaves much 
to be desired. The ideal type of timothy to use in this connection 
would be a good early hay type which matures its seed about the 
same time as the late rye-grass. 

If the evidence brought forward from Experiment 3 is sup¬ 
ported by further evidence from experiments carried out on 
different soils in different districts, in fact if the evidence proves 
generally true for most soil and climatic conditions in this country, 
then the cost of producing the seed of a leafy and persistent type 
of perennial rye-grass is considerably reduced by having sown it 
under a nurse crop of barley. The cost of nitrogenous fertilizer 
required to stimulate the rye-grass seedlings as soon as the corn 
is cut will be handsomely covered by the cash value of the barley 
crop, provided the subsequent rye-grass seed yield does not suffer 
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material reduction, and the evidence from Experiment 8 does not 
lead us to suppose that such a reduction would occur. 

The data from Experiment 3 support the evidence from 
Experiment 2, where it was indicated that the seed yield in the 
first harvest year of a pasture rye-grass grown in drills two feet 
apart may not be significantly different from yields derived from 
crops grown broadcast. Second year seed crops have suffered 
marked reductions in both experiments, and both the broadcast or 
uncultivated plots tend to show lower yields than the wide drill 
plots. If further experiments can show that improved technique 
can result in satisfactory seed crops in the second harvest year, 
and such crops are not substantially less from areas broadcast 
under spring corn than from areas sown in wide drills under a 
similar cover crop, then there is much to commend in the method 
of sowing pasture strains of rye-grasts grown for seed broadcast 
under spring corn. Broadcasts should not be considered unless 
the buried weed content of the soil is satisfactory, and if the seed 
is sown under a cover crop, particular attention must be given 
to proper manuring of the stubble alter removing the corn. 

From the evidence adduced in this paper the rate of seeding 
of a pasture type of rye-grass can under very favourable con¬ 
ditions be very low and yet produce a sufficiently satisfactory 
establishment for the purpose of seed production. If, therefore, 
a seed grower wishes to economise his seeding per acre he may 
do so by making the conditions for establishment as favourable 
as possible. 

Early spring grass is usually a very valuable commodity on 
stock farms, and farmers are loth to do without it, so that if some 
of the ordinary young leys are to be replaced by swards of rye¬ 
grass, sown for seed, the grower would naturally require to be 
assured that at least some spring grazing is possible without 
serious hurt to the seed crop. The evidence presented in this 
paper shows that this can be done when the rye*grass has been 
well established in the previous year. It has been noted that this 
type of grass is relatively slow in developing in the initial stages, 
so that if spring grass is vital to the farm economy of the seed 
grower, he must exercise care to stimulate growth in the year of 
seeding, and if the seed is sown under corn, fertilizers should be 
applied as soon as possible after the removal of the corn. 

Summary* 

(1) Aberystwyth S.28 pasture rye-grass does not produce 
significantly more seed per acre in the first harvest year from 
rows two feet apart than from broadcast areas. 
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(2) Pure stands of rye-grass, and stands of rye-grass with a 
proportion of timothy mixed with it, suffer considerable reduction 
in the seed yields of the second harvest year on light land of 
rather low natural fertility. The yields from the second seed 
crop of the wide drills are significantly greater than from the 
broadcast areas; the crops are also cleaner in the drills. 

(8) Phosphates, or phosphates with potash, when applied to 
pasture rye-grass in successive years fail to increase significantly 
the number of fertile tillers, and the seed yield, without the 
addition of nitrogen. 

(4) The seed yield of pasture rye-grass sown under barley 
in drills two feet apart, or broadcast, compares very unfavourably 
with that obtained from drills sown without a cover crop, unless 
a nitrogenous fertilizer is applied in autumn as well as in spring 
on land not in a high state of fertility. 

(5) Satisfactory establishment for seed production can be 
obtained from very low seed rates under favourable conditions. 

((>) A few pounds of an early hay type of timothy can be of 
value in preventing lodging in rye-grass. 

(7) Spring grazing is permissible on well established pasture 
rye-grass, provided a top dressing is given. 
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THE CAIIN HILL IMPROVEMENT 
SCHEME. 

By Moses Griffith, M.Sc., 

Lands Director, (‘aim Hilt fnvprowiwiit Srilinnc 


This article is an attempt to give in broad outline a brief 
account of the origin, work and aims of the Cahn Hill Improve¬ 
ment Scheme. The origin of the Scheme can be traced back some 
twenty years, when Professor Stapledon made a survey of the 
uplands of North Cardiganshire and as a result became convinced 
of the vast potential scope for improvement in this and other 
mountain districts. Subsequently the Welsh Plant Breedihg 
Station carried out small scale trials at various upland centres, 
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and as a result ol such trials it was considered essential to acquire 
a fairly extensive tract of hill land over which complete control 
could be exercised. The generous response of Sir Julien Cahn to 
Professor Stapledon’s appeal for the necessary funds made it 
possible to inaugurate the Cahn Hill Improvement Scheme and 
to provide for its maintenance over a period of seven years. 

After exploring a number of possibilities it was finally decided 
to enter upon possession of a block of hill land on the Hafod 
Estate near Devil’s Bridge, and fifteen miles from Aberystwyth. 

These lands constitute the main area taken over by the 
Scheme, and it is here that the headquarters have been established. 
The area in question falls into three well defined units, namely :— 

1. Pwllpeiran, one of the home farms, consisting of eighty- 
eight acres of fields, 195 acres of hill grazings, and seventy-eight 
acres of woodlands. 

2. Prignant and Banc y Bont, consisting of fifteen acres of 
fields, 812 acres of hill grazing, and 17.5 acres of woodlands. 

8. Nant Rhys, a sheep-walk of 2,200 acres. 

In addition, and with a view to conducting trials over a wide 
range of conditions, two blocks of land with an aggregate area of 
120 acres, were leased on the Whitton Hill near Knighton, Rad¬ 
norshire. Seven acres of land at Ponterwyd, previously leased 
by the Welsh Plant Breeding Station for experimental purposes, 
were also taken over by the Scheme. Possession was taken of 
Pwllpeiran on Lady Day, 1988, and of the remaining lands at 
Michaelmas of that year(l). 

The Pwllpeiran and Prignant hills range from about 1,000 
to 1,850 feet above sea level. They carried a herbage of very 
inferior quality, comprising matt grass (Nardus) and sheep’s 
fescue, with a small percentage of bent on the drier slopes, with 
flying bent grass (Molinia) on the wetter slopes, and Molinia and 
rushes on the flat portions. Nant Rhys is a very exposed and 
open sheep-walk, ranging in elevation from 1,500 to 1,850 feet. 
The greater part of the area is composed of Molinia and Nardus 
with deer grass ( Scirpns ); there are considerable areas of pure 
Molinia , and on a few of the drier slopes small areas of sheep’s 
fescue with Nardus are interspersed. 

The two maps on pages 214 and 210 show the farms of 
Pwllpeiran and Prignant respectively—the farms have been 
divided up into numbered fields and blocks of mountain land. 
The letters on the maps indicate areas to which reference is made 
in the text. 
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It should be mentioned here that in the selection of lands for 
the Scheme, the advisability of choosing land of too difficult a 
nature as regards poorness of soil, steepness of slopes and exposed 
situation as against the reverse was always borne in mind* 
Methods that have proved successful on the extremely difficult 
land of the Scheme are all the more certain to do so under less 
severe conditions. Similarly costs incurred by the Scheme should 
be in excess of those incurred for improvement of most of the hill 
land below the 1,200 feet contour. 

Methods of Improvement. 

A good deal of preliminary work, largely with improvised 
methods, had already been carried out by the Welsh Plant Breed¬ 
ing Station, and it seemed! that a combination of some method of 
cultivation, manuring and seeding was essential if fairly rapid 
and economic results were to be obtained. The main methods of 
improvement are as follows :— 

a. Ploughing. Over 150 acres of hill land have been 
ploughed as the first step in their improvement. A number of 
ploughs were tested but, as will be shown when dealing with 
implements, only the Ransomed Junotrac proved equal to the 
very arduous conditions. The ploughed surface is broken down 
by means of an Ogle Spiked Roller, to which is attached an Ogle 
Spiked Harrow, A great deal of previously unploughed upland 
contains a considerable amount of sterile subsoil with a fair 
amount of ferric oxide and the spiked roller and harrow do a 
much better job than the harrows alone, mixing up as they do 
the two layers of soil. The seed is sown broadcast or by horse 
drill, according to the severity of the slope, and manure is applied 
by a tractor-drawn fertilizer distributor, to the rear of which is 
attached a Howard steel flexible harrow, or an Ogle spiked chain 
harrow for covering the seed. All the hill areas have been 
ploughed by tractor, except Block 11, Pwllpeiran, which was 
horse ploughed to obtain comparative costing figures, and to 
demonstrate the possibilities of horse labour. 

Representative areas treated on the above lines are indicated 
on the maps by the letters PL. 

b . Rotary cultivation . Approximately 100 acres of hill 
land have been broken up with rotary cultivators, the great bulk 
with the Austral. This process can be carried out at any time of 
the year; if possible it is done in autumn or winter, and the 
up-torn clods are left until the weather permits of their 
being burnt (usually in May). Those areas, where a bum is not 
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possible, are fallowed for over twelve months, by which time 
the up-torn mat has largely rotted down, and after a good harrow¬ 
ing, a sowing tilth is obtained, The seeds are sown on the burnt 
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_ Field and Paddock Boundaries. PL - Ploughed. 

izrzz:rr ^r Roads, R-Rotary Cultivation 

4.4. Troo Stumps. OH-Drastic Harrowing. 
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or harrowed surface without further cultivation and are manured 
and covered in a manner similar to that employed on the ploughed 
areas. Representative areas are indicated on the maps by the 
letter R. 
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c. Drastic harrowing . Only small areas have been dealt 
with according to this method, as on hill land with a fairly thiqk 
mat it has been found necessary to harrow at least four times 
before a tilth can be obtained* The most drastic harrows avail¬ 
able, most of which have given excellent results under somewhat 
less severe conditions, have been employed, and are referred to 
briefly in the implement section. The cost of such harrowing is 
almost double that of rotary cultivation, and considerably in 
excess of ploughing costs. It is always advisable, where possible, 
to burn the mat prior to cultivation, and when a considerable 
amount of mat is torn out this should be collected and burnt. 
For this purpose a road sweeping brush has been found the most 
effective implement. Seeds are sown, manured and covered in 
the same manner as after ploughing. Representative areas 
treated by harrowing are indicated on the maps by the letters 
D.H. 

d. Manured and seeded only, and manured only . A few 
uncultivated areas have been manured and seeded only, or 
manured only. On one steep area at Pwllpeiran, where timber 
had been felled, thus rendering cultivation very difficult, three 
plots of approximately two acres each were fenced off. These 
received various manurial treatments and wild white clover clean¬ 
ings. As no cultivations were possible it was decided to graze 
them very hard; as many as 200 sheep being confined at various 
times in each two acres for twenty-four hours. This heavy tread¬ 
ing, together with the hard grazing, was intended to give the new 
seeds a chance to establish themselves. After three years a 
definite improvement is visible in the herbage due to the increase 
of bent and fescue at the expense of Nardus and Molinia , but the 
take of clover, except on the wetter portions of the plots, is 
disappointing. (These plots are blocks 21, 22 and 28 on the 
Pwllpeiran map). On other areas manured and seeded only, 
where lack of fences has rendered intensive grazing impossible, 
the improvement has been very slow. (Representative area 
marked M.S. on Prignant map). On the other hand, certain 
areas of wet marshy land receiving only wild white clover clean¬ 
ings and phosphates have responded extremely well to the treat¬ 
ment. (Representative area marked M on Pwllpeiran map}. 
Areas consisting principally of bent and fescue dominant galleys 
in a steep Nardus dominant hillside have responded well to dress¬ 
ings of phosphates, the sheep showing marked preference for such 
areas. (Representative areas marked M.O. on Prignant map). 
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Relative value of the various methods of improvement . 
In reviewing these new pastures in their third or fourth grazing 
season, a number of facts stand out very clearly. It should be 
borne in mind that the majority of these improved blocks were 
sown without any nurse crop and were grazed by sheep within 
4-7 weeks of sowing; in some cases they were not closed to stock 
at all. After ploughing there is a better take of the grasses than 
after rotary cultivation or harrowing, but clover makes much 
slower progress during the first two years, though afterwards it 
spreads rapidly. On the other hand the clover makes very quick 
progress after rotary cultivation and the take of grasses is quite 
good. After drastic harrowing the take of the grasses is gener¬ 
ally poor; clover on the other hand, though slow to start with, 
appears to spread rapidly and forms a good turf with bent and 
fescue after the first two years. Ploughing seems to be much 
more satisfactory in eradicating the natural moss than are other 
methods of cultivation. In this connection the spread of moss 
is much less rapid after drastic harrowing than after rotary 
cultivation. 
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Manuring. 

As a result of trials laid down on new and natural hill swards, 
the following general scheme of manuring has been evolved. 

After the seed has been sown on ploughed or other cultivated 
areas, a manure distributor is fixed in front of the covering 
harrow and both are drawn together by the Caterpillar tractor* 
By this means a dressing of 6 cwt. per acre of 32-86 per cent, 
total phosphates slag, or an equivalent dressing of lower grade 
slags, is applied at time of sowing. The free lime contained in 
slag is very beneficial, if not essential, for obtaining a good take 
of seed. A small dressing of nitrogenous fertilizer at seeding 
time has very beneficial results, and it is the standard practice to 
apply 1 cwt. per acre of nitro-chalk at sowing time or immediately 
afterwards to all the new swards. All the improved areas receive 
a further dressing of phosphatic manure in their second or third 
years, which is given in the form of 6 cwt. per acre 58 per cent, 
total phosphates of finely ground gafsa phosphate. This enables 
almost double the amount of phosphoric acid of the initial dress¬ 
ing to be applied at the same cost for transport and distributing. 
At this latter stage the absence of free lime in the dressing would 
seem to be of less practical importance than m the initial dressing. 

Experiments with potash manures have yielded somewhat 
inconclusive results, and w T hile excellent results have been obtained 
with dressings of lime, the cost of transport and distribution of 
worth-while dressings would seem to be uneconomic on hill land. 
At the same time, dressings of only 5 to 10 cw r t. appear to assist 
materially the establishment and persistency of the better grasses 
such as perennial rye-grass, crested dogstaii, and cocksfoot. 

Seeding. 

After ploughing the seeds mixture is sown sometimes with a 
nurse crop of rape and/or turnips, but after other methods of 
cultivation the seeds mixture is, of course, sown alone. 

The most important constituent of any seeds mixture for 
hill improvement is wild white clover, and for most purposes 
seedsmen's cleanings of that plant are usually employed. Owing 
to their w r eed content these cleanings are unfit for use under low'- 
iand conditions, but under hill conditions this seems to be of 
little importance. In fact the commoner weeds found in clover 
cleanings, such as ribwort and daisy, have a high mineral 
content, and in consequence are of very great value in hill swards. 
The composition of the remainder of the mixture depends to a 
large extent on the type of land to be sown and the number of 
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years it is intended to leave the pasture down. Probably the 
best procedure is to sow a fairly cheap seeds mixture after drastic 
harrowing or rotary cultivation, and after an interval of three 
4 >r four years, during which the clover will have built up soil 
fertility, to plough up and re-sow with a first class mixture of 
pedigree seeds. It is important to remember that the poorer the 
land, the higher must be the seed rate. Normally, on fairly good 
Jhill land, the seed rate employed is as follows :— 


Lb. per acre 

Wild white clover olcanines . . 6 — 8 

Indigenous perennial rye-grass cleanings ... 24—30 

Crested dogsifcail cleanings . . .... 0 — s 

On the poorer types of land, Yorkshire fog is included at the 
rate of 4 to (3 lb. per acre. 

On moderately good land this mixture is usually reinforced 
by the addition of 6-8 lb. each of grazing strains of pedigree 
perennial rye-grass and perennial cocksfoot. On peaty or boggy 
land the cocksfoot is replaced by 5 lb. of pedigree timothy. 

Fattening crops. 

On some conveniently situated and fenced in areas one or 
two, or more, fattening crops are taken before finally laying down 
to permanent grass; quite good crops have been grown at altitudes 
ranging from, 1,000 to 1,300 feet. Rape and hardy green turnips 
are sown at the rate of 2 and 3 lb. per acre respectively; some¬ 
times with the permanent seed but more often with Italian rye¬ 
grass, which, after the fattening crops have been grazed off, 
provides extremely valuable winter keep. Rape, when a good 
crop, provides more bulk than turnips, gives a better fattening 
rate, and has proved more palatable to lambs. Turnips are, 
however, a very much more certain crop under hill conditions, 
and in the seedling stage are much less susceptible to damage by 
wood pigeons. Kale, sown both broadcast and in rows, has 
also been tried as a fattening crop, but it seems to demand a 
higher standard of fertility than is usually obtainable under 
upland conditions. 

Records and weights of lambs fattening on these crops have 
been kept, and some interesting results obtained. Live weight 
increases of from 50 to over 200 lb. per acre have been recorded. 
No. 96 Prignant has been cropped with rape and turnips for 
three successive years, and the 1936 yield is the best yet obtained, 
over 206 lb. live weight increase of lambs per acre. Small scale 
lamb fattening trials have been carried out and reported on (1). 
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Wintering. 

The problem of wintering is one of the principal questions 
confronting hill farmers and a number of trials testing out various 
crops and methods have been tried out. For instance, a 12-acre 
field has been cropped for four years with Strigosa oats, cut 
green for forage in July or August, and Italian rye-grass. After 
harvest, the Italian rye-grass is dresseed with 1 cwt. per acre of 
nitra-chalk and used most successfully for wintering weakly hill 
ewes. Pedigree timothy grown in rows to which the ewes are 
allowed access for to two hours daily, spending the remainder 
of the day on adjoining rough pasture, have also proved very 
valuable in the above connection. Lambs have also been 
wintered on this two-hour system on the timothy rows, and it 
has been estimated conservatively that seven acres of these rows, 
together with nine acres of rough adjoining pasture, will winter 
successfully seventy Welsh mountain yearlings(2). 

In addition to the above, the wintering capacity of the new 
swards on the hill has been noted. A block of 31 acres 
of which 28i have been improved, has successfully wintered for 
two years seventy Welsh ewes. Another block at a lower eleva¬ 
tion, on what was previously a bracken infested bank, has con¬ 
sistently wintered three ewes per acre(8). The timothy rows are 
in Field No. 3 Pwllpeiran, and the oats and Italian rye-grass in 
Field No. 5 Pwllpeiran. 


Stocking. 

Sheep are of necessity the principal stock of any hill farm 
and a flock of some 2,000 is kept at Nant Rhys, while at Prignant 
there is a small flock of an improved type of Welsh mountain 
sheep. Pwllpeiran hill carries no flock of its own; it is used in 
summer for fattening lambs on their dams and in winter for 
grazing weakly ewes drafted down from Nant Rhys. As the 
Scheme only farms some 100 acres of fields of poor quality and 
at high elevations, nearly all the ewe lambs are sent down to the 
lowlands for wintering. In past years large numbers of sheep 
have also been wintered away, but the winter carrying capacity 
of the improved swards has increased so rapidly that a great many 
more sheep are now wintered at home. 

In order to manage the new grazing properly it is necessary 
to graze a fair number of cattle and / or ponies in summer. With 
this purpose in view, a small herd of pedigree Welsh Black Cattle 
have been established and these are used chiefly as scavengers, 
grazing after the sheep on the improved swards and on the 
marshes in summer. Whereas under the old system only mature 
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cattle would thrive on the hill in summer, it has been shown that 
yearlings of ten months and over can be successfully summered 
on new pastures at elevations ranging to over 3,850 feet, A 
small stud of Welsh mountain ponies is kept for the same purpose. 
It is intended to cross these with an Arab stallion to produce a 
more popular type of riding pony. 

The working horses consist of two Welsh cob mares and one 
half-bred mare. These horses are active and hardy, and very 
useful for hill work. A number of riding ponies is kept for use 
by shepherds, etc. 

Implements. 

The track-laying tractor is essential for hill improvement 
work and the Scheme possesses a 20 h.p. petrol-driven Caterpillar 
tractor. It has given excellent service, having worked over 4,000 
hours without any major troubles. A good complement to the 
Caterpillar tractor, which cannot be legally used on the roads, 
is the pneumatic tyred Fordson tractor which has proved ex¬ 
tremely useful for road haulage, harvesting, and field work on 
the less steep areas. This machine has given good trouble-free 
service. 

Of the other implements, there were none specifically designed 
for this type of work, with the result that a large number of 
improvisations bad to be tried out. Some account is given below 
of those implements used essentially for hill work as opposed to 
those employed principally for the ordinary routine work of the 
farm. 

A number of both disc and mould-board ploughs were tested 
out, and though the very heavy type of disc plough stood up to 
the work fairly well, it did a very rough job. The best plough 
by far for this type of work has proved to be the Ransome 
Junotrac 2-furrow 14-inch plough. Though this implement has 
ploughed a large acreage of open hill and boulder strewn fields, 
only a few minor repairs have been necessary. 

Rotary cultivation work has been carried out by two 
machines, the Austral and the Fishleigh. The Austral has a 
number of knives bent at right angles which cut up the surface 
into clods, about six inches in size. It is bolted on to the back 
part of the tractor, forming one unit with it. This is of consider¬ 
able advantage in negotiating hill slopes or cultivating soft peaty 
land. The Fishleigh, on the other hand, is pulled by the tractor 
on its own wheels and, instead of knives, has numerous tines 
which tear up the mat and top layer of soil. The tearing action 
of the numerous tines leaves the cultivated surface in a finer 
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state of disintegration; it is much more easily dealt with than 
the clods formed by the knives. The Austral has been used on 
the great majority of the rotary cultivated areas on the hill. 

Numerous types of harrows have been tried out, ranging 
from very severe types such as the Pitchpole, New Zealand 
Whakatane, Aitkenhead, Howard Dagger, Nicholson’s Star Turn 
and Bamfords Grassland Rejuvenator down to the old moss 
harrows. Many of these have been tried both alone and in 
combination, but so far none has proved severe enough in action, 
though doing good work under less severe conditions. 

All these harrows will be familiar to British agriculturists, 
with the exception of the New Zealand Whakatane. This is a 
flexible steel harrow, the tines being hinged on to a cross- 
sectioned frame. The actual tines are about five inches long and 
bent so as to form an acute angle with the ground. The drastic 
action of the harrow is strengthened by special treatment of the 
tine tips with manganese. This harrow is exceptionally useful, 
and because of its ve ry simple construction is capable of with¬ 
standing a great amount of hard work, even on boulder-strewm 
hill pasture. 

In addition to the foregoing, a Ransomcs rotary scraper has 
done excellent work in clearing ditches, ponds, etc., and in 
making roadways. A Howard grader has also been of great, 
service in making and enlarging mountain roadways, for which 
purpose it has been used in conjunction with the Junotrac plough. 

Gras* Drying. 

In collaboration with Messrs. Kalodol Burners, Ltd., and the 
Anglo-American Oil Company and Messrs. Shell-Mex B.P. Ltd., 
a portable crude oil drier is at present installed at Pwllpeiran, and 
some of the dried grass produced is being used for wintering trials 
this season. The improved hill does not lend itself to drying, prin¬ 
cipally because of steepness, but good material for drying has 
been obtained from temporary and permanent lowland swards. 
In one case a field sown down with permanent mixture in the 
middle of May, 1980, and lightly grazed six weeks later, was cut 
for drying in late August. 

The plant in question is a two-stage drier, the first stage 
being carried out in a large hopper through which the hot air 
passes immediately after it has left a revolving drum of thick wire 
mesh, situated directly below the hopper, in which the final 
drying stage is carried out. The partially dried grass is dropped 
through trapdoors from the hopper to the drum, which operates 
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at about 8 r.p.m-, and is fitted with baffle plates which ted the 
drying grass and so prevent wet patches in the finished product* 
The heat is generated in a circular brick lined furnace fired by 
twin burners fed with crude oil under low pressure. The motive 
power for drum and fan is derived from a 6 h.p. Lister paraffin 
engine. A hay elevator operated by electricity is utilized fpr 
loading the wet grass into the hopper, and with this in use the 
whole plant can be operated by one man. 


Rush and Bracken Eradication. 

Important aspects of hill improvement work not yet 
mentioned in any detail are the reduction and eradication of 
bracken and rushes. In three years the following method has 
reduced the bracken infestation of a very badly overrun hill 
paddock by at least 80 per cent. The area was ploughed in spring, 
and subjected to drastic harrowing and cultivation when the 
young bracken shoots, coming up through the plough, were in 
the curled stage. Subsequently the bracken was cut twice 
annually, though in the fourth year only one cutting was neces¬ 
sary as by then the bracken was reduced to an almost negligible 
quantity. Unploughed areas have also been dealt with, but the 
reduction in bracken, though considerable, has not been at the 
same rate as on land ploughed and seeded. Various chemical 
treatments of bracken have been tried out, but at present, cost 
is a limiting factor to their value. The most effective chemical 
treatment has been an application of sodium chlorate at the rate 
of lj cwt. per acre, but here again the cost is at present 
prohibitive. 

FiXperiments in rush eradication have also been carried out, 
and one particular block of intake has been treated most success¬ 
fully on the following lines. During the summer of 1938 the 
rushes were twice mown over and collected for bedding. During 
a frosty spell in winter the rushes were again cut over, and after 
drastic harrowing the area was sown in spring, 1984, with six cwt. 
per acre of basic slag and wild white clover seed cleanings. The 
area was again twice mown over in summer for the two subsequent 
seasons, and by 1986 the rushes were so reduced that only one 
cutting was necessary. The herbage shows a very marked 
improvement with a great increase in wild white clover. 

General Policy. 

The scheme has now been in operation for nearly four years, 
and during this period the policy has been to improve the 
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maximum amount possible of the hill grazings that are amenable 
to improvement. 

The sheep flock as taken over at Nant Rhys was 1,840 ewes 
and 400 lambs, a figure too high for the. summer capacity of the 
land and far too high for it to winter successfully. In conse¬ 
quence, a large number of sheep had to be drafted down every 
winter and many wether lambs had to be fattened. The policy 
in the past, therefore, has been to grow a considerable acreage 
of fattening crops, together with Italian rye-grass for use subse¬ 
quently as winter keep. In addition to home bred lambs, a large 
number of lambs have been purchased annually for fattening 
on these pastures. During the 1935 season 1,284 fat lambs and 
wethers were fattened on the Scheme’s lands and sold fat in 
Manchester, Liverpool and Birmingham. 

The main object of this process was to increase the 
fertility of the reclaimed paddocks prior to sowing them down 
with a good permanent mixture, but now, owing to the increase 
in the Nant Rhys flock, only small areas of fattening crops will 
be grown, and the lands will be managed primarily with a view to> 
obtaining from them the maximum amount possible of winter 
keep. 
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THE WINTERING OF SHEEP AT HIG3 
ELEVATIONS. 


By Moses Griffith, M.Sc., 

l.iiniU, Director, ("aim Hill Improvement Scheme, 

P. M. G. Hutton, Dit.Agtuc. (Wye). 


The extension this year of the wintering trials in progress 
under the Cahn Hill Improvement Scheme to include the experi¬ 
mental feeding of dried grass to hill ewes renders opportune a 
review of such methods of wintering as have already been the 
subject of examination. These trials were instituted with a 
view to mitigating, if possible, the very heavy annual charges 
payable by hill farmers through the necessity for wintering away 
a large proportion of their young stock. 

The object of this annual migration of young stock is three¬ 
fold. Firstly, the necessity for a reduction in stock earned dur¬ 
ing the critical minimum growth period of the year; the young 
stock are chosen for removal because in their case a lack of keep, 
coupled with adverse climatic conditions, would result in stunted 
growth and high mortality. Secondly, the wintering away period 
coincides with the stage of critical grow r th in the young animal, 
the body framework of a hill sheep being formed mainly in its 
first year. From birth to weaning the lambs invariably obtain 
milk in some quantity, however small. This small amount of 
calcium-efficient food enables fair growth to be maintained even 
on poor hill land, definitely deficient in lime. Wintering away 
on cultivated fields, that is, on minerallv-efficicnt herbage, 
ensures the continued absorption into the system of bone-forming 
materials during the whole of the first twelve months of the 
animal's life. Among the older farmers it is sometimes held that 
the great reduction in liming of lowland pastures in recent years 
has brought about a deterioration in the amount of growth made 
by the yearlings wintered on them as compared with that pro¬ 
duced forty or fifty years ago when heavy liming was the prev¬ 
alent practice; this, notwithstanding the constructive attempts 
now being made to improve the general conformation of hill 
sheep. Thirdly, when the younger in-lamb ewes are wintered 
away, the necessary handling and travelling, together with the 
unfamiliar environment at lambing time, almost invariably cause 
a heavy drop in the lambing average. 
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In Mid-Wales it is customary to send the yearlings down to 
lowland pastures during the second or third week in October, 
leaving them there until mid-April. If casual inspections were 
to be made at the times of departure and return it would appear 
that the sheep had increased considerably both in size and weight. 
Nevertheless figures obtained during the last three winters prove 
conclusively that an increase in weight is only recorded in the 
most exceptional circumstances, a small loss, in the neighbour¬ 
hood of one or two lb. per head, being the usual result; the 
highest average loss yet recorded for any one farm being slightly 
under 9 lb. per head. The bigger appearance of the lambs is 
found to be due to considerable growth of the frame, their con¬ 
dition being actually very much thinner. 

The important place occupied by this problem in the general 
economy of hill farming has caused the Cabn Hill Improvement 
Scheme to^test the value of various methods of upland wintering 
such as the provision of new hill swards of good botanical com¬ 
position and the growing of special minerally-efficient crops, 
such as pedigree timothy grown in rows, and Italian rve-grass 
sown broadcast with a cover crop of oats. These methods have 
already been the subject of previous articles and a brief resume 
of the results obtained to date is given below. The interested 
reader is referred to the various references for fuller information. 

At a Grassland Conference in 1928 Professor Stapledon drew 
attention to the possibility of evolving a system of wintering 
sheep under which the animals would be grazed for approxim¬ 
ately two hours per day on young winter-green, minerally- 
efficient herbage, spending the remainder of the twenty-four hour 
period on rough pasture. This suggestion was first tested out at 
Egryn, Merionethshire, in 1929, when a three-acre field was sown 
in April with three plots of Italian rye-grass. A light crop of hay 
was taken from two plots in summer and twenty wether lambs 
were fattened on the remaining plot, this plot only having been 
sown with rape as a cover crop. Grazing was carried out on the 
above system from 27th December to 5th April, at which time 
about half the original herbage remained ungrazed, and it could 
be stated authoritatively that the three acres of Italian rye-grass, 
together with rough adjoining pasture, would have provided 
adequate keep during this period for forty Welsh lambs (1). 

The Cahn Hill Improvement Scheme took possession of its 
lands in March, 1988, and from the beginning this question of 
winter keep has been regarded as one of paramount importance. 
During May of 1988 seven acres of land were sown with pedigree 
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timothy in rows, broadcasting of this species being considered 
undesirable, and a twelve-acre field was sown with Italian rye¬ 
grass together with a cover crop of oats. During the winter of 
1088-84 these areas were grazed on the two-hour period system 
in conjunction with adjoining old pasture and mountain land* 
and the results obtained enable it to be stated that the seven acres 
of timothy rows, together with nine acres of rough pasture adjoin¬ 
ing, would keep seventy Welsh lambs throughout the six months 
of winter. Satisfactory results were also obtained from the Italian 
rye-grass area, though owing to the crop being greatly reduced 
by drought, these were not so striking as those obtained from 
the timothy rows (2). 

In the winter of 1984-5 the timothy rows were again grazed 
on the same principle as in the previous year, and again most 
encouraging results were obtained, confirming those of the pre¬ 
vious year (8). In the summers of 1984 and 1985 light crops of 
good quality hay were obtained from both the timothy and Italian 
areas, and in October, 1988, A.I.V. silage was made from a cut- 
over of the timothy rows. 

In the second winter it was considered, however, that the 
Italian rye-grass which had been re-sown with a cover crop of 
oats for forage, could most usefully be employed to promote the 
recuperation of weakly in-lamb ewes which were drafted down 
in periodic batches from the minerally inefficient pastures of the 
open mountain sheep-walk. After a few days on the Italian rye¬ 
grass the sheep regained their normal vigour in a most striking 
manner. In the winter of 1935-6 the Italian rye-grass, again re¬ 
sown, was used for the same purpose with similar results. In 
this connection the wintering value of Italian rye-grass, together 
with its potential use as a fattening crop (4) make it of very 
great value in any system of improved hill farming. 

It should be stated here that in both 1984-5, and in 1985-0, 
the weight and condition of these home wintered lambs were 
recorded and found to compare most favourably with those for 
similar batches of lambs wintered away in the lowlands in the 
usual manner. 

In the winter of 1935-6 it was decided to test out the value 
of the timothy rows as a means of providing weakly ewes from 
the hill with one good feed per day of minerally efficient herbage. 
A number of young, very poor and weakly in-lamb ewes was 
drafted down from the open hill in late February, the last gather¬ 
ing of the season, and on the 21st of February, 1986, two batches 
of seventy-five each commenced grazing on cultivated pastures. 
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One batch was turned to an old pasture adjoining the timothy 
rows which they grazed lor two hours daily; the other 
group to an old nine-acre meadow, containing a good deal of 
keep, in addition to which they received ten ounces of maize per 
head per day. These two groups responded very differently to 
their respective treatments. During the first few days a distinct 
difference was noted in the timothy grazed ewes; their increasing 
activity and sharpness being in marked contrast to the maize-fed 
sheep. After four weeks the former looked so strong that it was 
decided to turn them back on to the hill so as to permit of their 
replacement by a further batch of weakly ewes. Almost every 
ewe in the timothy group reared a lamb successfully, whereas 
those receiving maize returned a lambing average of about 75 
per cent. only. During the four weeks 5 period under review the 
two lots of sheep were weighed and the results of these weighings 
are given in Table I. 

TABLE I. 


Date nf m ttfhiliff. 

A re rage i 
etre in 

Tt moth it 
group. 

veight per 
pan nd's. 

\ Old meadmr 
and maize 
group. 

MBS. 



Eebninrj 21 

, 10.0 

49.S 

M«rrh fi 

.14.0 

4-8.0 

March 21 


53.2 


The newly sown swards on what was, in the majority of 
eases, previously open sheep-walk, have also been used success¬ 
fully for wintering, and the first block to be cultivated when the 
scheme commenced operations can usefully be taken as an 
example of the wintering capacity of these new pastures. This 
block comprises 81.5 acres, of which twenty-eight were cultivated 
in April, 1988, and sown down with wild white clover and grass 
cleanings. This block was grazed during the summer and 
wintered seventy ewes for the period mid-October to early May, 
the sheep being on the area for the whole time except for an 
enforced absence of a few days occasioned by a very severe snow 
storm. The same number of ewes was wintered during 1984-5, 
and in both years the ewes did well, rearing good crops of healthy 
lambs. This improved sward carried during the summer four 
ewes and their lambs per acre up to weaning time in August. 
According to various reports the carrying capacity of this block 
prior to improvement was one ewe and lamb per acre in summer 
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and very much less in winter (5), Another block at a lower eleva¬ 
tion, a steep bracken-infested bank, eight acres in extent, of which 
seven acres were horse-ploughed in 3084 and sown down under 
rape with a permanent mixture of good quality grasses and wild 
white clover, has consistently wintered three ewes per acre. 

The whole question of wintering is linked up closely not only 
with altitude and quality of herbage but also with climatic con¬ 
ditions. It is of the utmost importance that the sheep be allowed 
access to lands sheltered from the prevailing winds. In one 
instance on Pwllpeiran hill an improved pasture containing plenty 
of keep, but in an exposed position confined to one slope, while 
being used for wintering ewes caused, during a period of severe 
storms, obvious symptoms of suffering from exposure and con¬ 
siderable loss of weight in the ewes. Similarly a batch of lambs 
being wintered on the most exposed block yet improved, ranging 
from 1,200 to 1,850 ft. above sea level, showed signs of sluggish¬ 
ness and stiffness during a period of exceptionally severe weather, 
during which a very strong and bitterly cold east wind was blow¬ 
ing persistently for over a fortnight. On being removed to a more 
sheltered position the lambs very quickly recovered, the symptoms 
described disappearing rapidly. 

On the other hand a big block at an elevation almost similar 
to the one mentioned above has been cultivated on all its slopes, 
and so offers improved swards facing every direction. It is very 
noticeable that the sheep invariably graze according to the 
direction and intensity of the wind. The great bulk of the 
Scheme’s improvement work has been carried out at elevations 
ranging from 900 to 1,800 ft., and wintering stock thrive well 
when quality of pasture and aspect are good and not too confined 
respectively. Hence one reason for the unwillingness of hill 
farmers to fence mountain land and the necessity for great care 
in planning boundaries on hill farms. 

The following figures are from analyses of herbage at Pwll¬ 
peiran kindly carried out by Professor T. W. Fagan, M.A., of the 
University College of Wales, Aberystwyth. The marked superior¬ 
ity of the improved species in essential constituents for the winter¬ 
ing of young stock, phosphoric acid, protein and lime, is clearly 
indicated. 

The statement gives some idea of the general lines of the work 
on the wintering of hill sheep which is in progress under the Calm 
Hill Improvement Scheme, but it must of necessity take a number 
of years to test out fully the effects of these methods on the sheep* 
On the advisability of hand feeding hill sheep* other than with 
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hay, opinion is sharply divided, and, so far as is known, no 
concrete experiments on this aspect of the wintering question 
have yet been carried out. 

It is necessary carefully to watch not only the subsequent 
progress of the ewes themselves, both on the open hill in summer 
and when wintered, as most of our sheep have necessarily to be, 
on the natural unimproved open sheep-walk, but also the health 
and vigour of their progeny. 

Acknowledgments. 

Wc desire to express our thanks to Professor R. G. Stapledon, 
C.B.E., M.A., Director of the Cahn Hill Improvement Scheme, 
at whose instigation these trials were begun and under whose 
direction they have been carried out. Thanks are also due to 
Mr. Gwilym Evans, M.Sc., for his supervision of the seeding of 
the timothy rows. 


REFERENCES. 

(1) Griffith. Mosks, and Jones. M. (1982). Italian rye-grass for winter 

keep. Welsh J. Agric., Vol, 8, 189-11. 

(2) Griffith. Moms eml Her ton, P. M. G. (198a). The wintering of sheep 

on temporary gras.se>. Welsh J. Agric., 1 iol. 11, 121-5. 

( 3 ) -(1936). The wintering of sheep on temporary 

grasses (Continued). Welsh J. Agric., Vol. 12, 126-30. 

( 1 ,--— (1936). The larob fattening capacity of certain 

crops for hill conditions. Welsh J. Agric., Vol. 12, 120-6. 

(3) Griffith, Moses. (1935). A preliminary report on the Calm Hilt 
Improvement Scheme. Welsh. J. Agric., Vol. 11, 110-7. 







SALES OF VARIETIES OF “ SEED ” OATS 
BY FARMERS’ CO-OPERATIVE SOCIETIES 
IN WALES. 

By E. T. Jones, M.Se., 

Welsh Plant Breeding Station, Aher) stwytli. 


In an earlier paper (Jones, 1985) an account was given of a 
preliminary survey of the quantities of “ seed 99 oats sold by 
Farmers’ Co-operative Societies in Wales. This survey was in 
the nature of an initial inquiry and was based upon the returns 
of sales for the single year 1938. It was then recognized that 
further data were desirable in order that the average proportions 
of varieties sold over several seasons could be ascertained. The 
survey therefore was repeated for the years 1984 and 1935. The 
results of the latter are given in the present paper, in which they 
are discussed in relation to the returns for the single year 1983. 

I am deeply indebted to Mr. Hugh James, B.A., Secretary 
of the Welsh Agricultural Organization Society, for sending out 
the necessary inquiry forms and for collecting the data; and to 
the managers of the Societies, without whose assistance and co¬ 
operation the survey could riot have been carried out, for their 
willing co-operation in supplying the information required; 
also to Miss Rhoda Peter Jones, B.A. 1 for translations of the 
foreign literature and for reading proofs for the press. 

Although there are many varieties of spring sown oats on the 
market, and new ones are being added from time to time, only a 
comparatively small number are sown to any large extent. Those 
most generally grown in Wales differ widely in important char¬ 
acters, such as size, weight, colour and quality of the grain, also 
in fineness or stoutness of straw, proportion of grain to straw, in 
tillering capacity and in time of ripening. On account of these 
sharply contrasting differences in type, the suitability of particu¬ 
lar varieties to soils and districts which vary in productive 
capacity differs to an appreciable extent. Some of these varieties 
give highest relative yields under conditions of low productivity, 
some under high, while others excel under conditions intermediate 
between these extremes. It is generally recognized that no single 
varietal type gives superior yields compared with others over the 
wide range of conditions under which oats are grown in Wales, 
and experimental evidence gives support to this view (Jones, 
loc . cit .). 

II Welsh Plant Breeding' Station, Aberystwyth, 
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Apart from differences in adaptability and yield under 
different acts of conditions, choice of variety is also influenced by 
the particular requirements of the farmer. These will depend 
upon his system of farming and his needs with regard to grain 
or straw or both. Other considerations may be held in varying 
importance. If the farm is situated in a late district a farmer 
may, in order to obtain earlier harvesting, choose to grow an 
early maturing variety, even if this gives a slightly lower average 
yield of grain or straw. While in certain districts straw yields 
may be plentiful or even excessive to the point of lodging, in 
others straw growth with certain varieties may be deficient and 
farming requirements have to be met by resort to essentially 
straw-producing types. The continued survival in Wales of the 
old land varieties Black Tartarian, Scotch Potato, Radnorshire 
Sprig, Ceirch-du-bach and Ccirch IJxcyd (Averin strigosa ), which 
differ from the newer varieties mainly in their better adaptability 
to soils of medium and low productive capacity and in their 
ability to give high yields of good feeding straw, is evidence of 
the undoubted value of these \urieties to meet specific agricultural 
demands. In addition to their crop yields these varieties have 
the capacity to maintain, under adverse conditions, a denser 
plant establishment throughout the growing season than most 
of our newer forms, thereby ensuring a more complete suppression 
of weedy undergrowth and generally less variability in crop yields 
from year to year. Moreover these varieties are capable of giving 
a high proportion of reasonably well filled germinable grain in the 
seed sample, and thereby lower farming costs by the reduced 
necessity for frequent changes of seed. This is an important item 
in hilly districts where exchange of seed with neighbouring farmers 
brings little advantage and where supplies of good seed of the 
same variety are not easily and cheaply obtained, for in the 
contiguous lowland areas the newer heavier grained varieties 
only would be more generally grown. Possibly the large supplies 
of Scotch Potato oats from Scotland which annually find a ready 
market in certain upland areas in Wales, and particularly those 
remotely situated from seed growing areas, are not wholly 
unconnected with this latter factor. 

This survey of sales of seed oats was designed to acquire 
information as to what varieties were in chief demand by the 
Welsh farmer, their relative proportions and general geographical 
distribution. Evidence of this kind was considered desirable and 
useful as a background to the work of breeding new varieties. 

To provide such evidence the survey admittedly has certain 
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limitations inasmuch as it covers but one section of the seed 
distributing organization in Wales, and therefore depends upon 
the representative nature of these sales. It also does not account 
for sales of seed between farmer and farmer, and as an index of 
the relative areas grown of the different varieties it does not give 
any measure of possible differences in the frequency with which 
changes of seed are required on farms growing medium or poor 
land varieties as compared with the frequency on farms of higher 
fertility where more advantageous conditions for seed ripening 
exist. It is possible, therefore, that the demand for seed of vari¬ 
eties suitable for medium and low fertility conditions is greater 
relative to the areas actually sown than is portrayed by their 
comparative sales. A fully established answer to this question 
can, however, only be obtained by comparison of results based on 
a random sampling survey of the actual areas grown of each 
variety. 


General Details of the Survey. 

Statements of sales were obtained from thirty-seven Societies. 
Calculated on a basis of a seed rate requirement of 200 lb. per 
acre the recorded sales represent a seed supply equivalent to that 
needed to sow approximately 8 per cent, of the total acreage 
devoted to oats in Wales (including Monmouth). This acreage 
is based upon the area under oats in 1933 (Agricultural Statistics 
1933). The distribution of the Societies on a county basis is as 
follows : 

Anglesey. 

Fuel Agricultural Co-operative Society. 

North-West Anglesey Co-operative Society. 
lireeonshire . 

West Breconshire Farmers’ Association. 

Ca TfUgiui shire. 

Blaenpennal and District Agricultural Co-operative Society. 
Vale of Tivy Agricultural Co-operative Society. 

Llandyssul Agricultural Society. 

Llanybyther Agricultural Co-operative Society. 

North Cardiganshire Farmers’ Co-operative Society. 

Vale of Aeron Agricultural Society. 

Carmarthenshire. 

Carmarthen Farmers’ Co-operative Society. 

Pumpsaint and District Agricultural Co-operative Society.. 
Clynderwen and District Farmers’ Association. 

Llanelly and District Fanners’ Society. 
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Llangadock and District Agricultural Cooperative Society, 
Emlyn Agricultural Society. 

Farmers’ Ltd., Ammanford. 

Llandovery and District Agricultural Cooperative Society. 

Caernarvonshire. 

Eifionydd Farmers’ Association. 

Clynnog Fawr Farmers’ Association. 

Nant Machno and District Agricultural Co-operative Society,. 

Denbighshire . 

Llanrwst and District Agricultural Co-operative Society. 
Dyffryn Ial Agricultural Cooperative Society. 

Flintshire. 

Vale of Clwyd Farmers’ Association. 

Glamorganshire. 

Mid Glamorgan Farmers’ Association. 

West Glamorgan Farmers’ Association. 

Swansea and District Farmers’ Association. 

Pyle and District Agricultural Co-operative Society. 

Merionethshire. 

Dolgelley Farmers’ Association, 

Corwen and District Farmers’ Association. 

Llanbedr and Dyffryn Agricultural Co-operative Society* 
Edeymion Agricultural Co-operative Society. 

Monmouthshire . 

Chepstow Farmers’ Association. 

Montgomeryshire. 

Wynnstay Farmers’ Association. 

Pembrokeshire. 

Haverfordwest Agricultural Co-operative Society. 

Crymmych and District Farmers’ Association. 

Pembroke and District Agricultural Co-operative Society. 

Radnorshire. 

Penybont and District Farmers’ Association. 

Analysis of Data. 

An analysis of the varieties marketed and their proportions 
grouped according to grades are given in Table I on a percentage 
basis for the years 1934 and 1985. The corresponding figures 
for the year 1933 are given for comparison and for determining 
the three-year average. 
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TABLE I. 


Varieties . 

Grain 

Colour. 

1931 

iim 

ms* 

Average 

1933-5 

Grade I : 

Victory 

White 

26.5 

29.3 

31.4 

29.1 

Abundance 


7.0 

7.8 

7.8 

7.7 

Golden Rain and 
Goldfindert 

Ydffiow 

4.6 

4.8 

5.4 

4.9 

Supreme 

Black 

0.9 

8.9 

4.2 

0.7 

Record 

White 

2.2 | 

1 0.8 

1.8 

1.6 

Superb 

>» 

O.H | 

0.2 

1.5 

0.8 

Yi elder 

99 

i.i | 

1.0 

1.2 

. i 

1.1 

Total 


.1.9.7 | 

52.8 

j 58.3 

51.9 

Grade 11: 

Scotch Potato 

White 

’ ) 

18.1 1 

17.3 

I 

16.1 

17.2 

Gastleton 

9 9 

.1.7 | 

7.5 

9.5 

7.0 

Radnorshire 

Sjpriff 

Black 

1 

7.9 j 

4.7 

| 8,2 

| 6.9 

Black Tartarian 


10.9 | 

. . , _ 1 

10.7 | 

0.7 

9.4 

Total 


1 

12.0 1 

to. 2 | 

40.5 

U.l 

Grade HI ; 
Cetrch-du-bach 

Black 

j 

5.2 j 

3.5 

t.G 

Ceirch Llwijd 

Grey 

•2.4 j 

! 

2.6 

2.3 

Total 


.. 1 

7.0 ! 

7.0 

6.1 

0.9 

Sum Total . . 


99.9 j 

100 0 

99.9 

1 

99.9 


* Quoted from Ann. App. JSiol., 1935, XXI), No. 2, p. 21rt. 
+ Mainly Golden Rain II. 


The grouping of the varieties into Grades I, II and III is 
based upon their general suitability to soils of high, medium and 
low productive capacity respectively (Jones, loc. cit.) 

A comparison of the yearly sales shows that the same 
varieties were marketed in the three consecutive seasons. The 
average proportions of each show only slight fluctuations from 
year to year with the exception of Supreme and Black Tartarian 
in 1938 and Radnorshire Sprig in 1935. On examination of the 
individual returns it was found that the 1988 survey did not 
include returns from one Society which in 1984 and 1935 sold 
relatively high proportions of the first two varieties, while the 
low proportion of Radnorshire Sprig in 1985 is mainly attribut¬ 
able to a like cause. Apart from these exceptions, the figures are 
in fairly close agreement from season to season. To what 
extent this is due to a rigidity of the supplies offered, or to a 
traditional demand by the farmer, it is not possible to say. 
Marvellous was included in the sales of one Society in North 
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Wales in 1984-5. The amount sold was very small, and it has 
therefore not been incorporated in the general data. 

The outstanding features of the sales, taken as a whole, are 
firstly, the high proportions of the older varieties (Grades II and 
III) still being sown, more especially Grade II varieties, and 
secondly, the supremacy of Victory in the Grade I group and of 
the Potato class (Scotch Potato and Castleton) in the Grade II 
group which account for 29 and 24 per cent, respectively of the 
total sales. 


Geographical Distribution. 

The recorded sales, although distributed over all the counties, 
cannot, however, be accepted as a random sample of the seed 
oat sales of Wales as a whole. The location of the Societies show’s 
a clustering in number in certain counties, and a sparsity in 
others. This is discernible above in the grouping of the Societies 
on a county basis. Its effect is more apparent when the recorded 
sales are separately expressed as a percentage of the oat area for 
each county. These percentages are shown in line 1 of Table II. 
The five counties of Anglesey, Denbigh, Flint, Montgomery and 
Radnor are very inadequately represented, the sales being less 
than 5 per cent, of the respective county oat areas. The sales 
are more comprehensive for the remaining counties and range 
from 5 to 89.0 per cent. These latter may be accepted as being 
sufficiently large to permit of a detailed examination of the kind 
of varieties sold by Societies in these areas. 

In the same Table an analysis is given of sales on a varietal 
basis for each county. The figures are calculated on a basis pro¬ 
portionate to Victory at 100 and are given to the nearest whole 
number. The data are based upon the average sales for the 
years 1988 to 1985. In one or two instances where the returns 
were not available for more than two seasons the missing season 
is taken as being equal to the average of the two other seasons. 

The figures are of considerable interest with regard to the 
popularity of certain varieties and their geographical distribution. 
In the interpretation of the data, however, it is necessary to bear 
in mind that the sales for Societies located in a specific county 
do not in all cases coincide with the county boundary. This more 
especially applies to the county of Carmarthen, where they over¬ 
lap the county boundary and extend into adjoining territory of 
Pembroke, Cardigan and Brecon. It results from the location 
of certain Societies near the borders of the adjoining counties. 
The extent of the overlap is partly reflected in the high figure 
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* Includes certain sales which overly the county border, 
f Mainly Golden Rain If. 
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for recorded sales, which represents 39 per cent, of the total oat 
area. A high proportion is, however, expected in this county 
since the Societies here account for the major part of the trade 
in seed oats. There is also a relatively high yearly demand for 
seed oats, due to the large extent to which the crop is grown for 
fodder purposes and is fed to stock unthreshed. 

Grade I Varieties. 

This group comprises all the newer varieties of oats recorded 
in the sales. They are essentially grain-producers and compared 
with varieties of the other groups the grain is large and heavy. 
Within the eight counties brought under detailed consideration 
Victory is pre-eminent in having the widest distribution. In this 
respect, as well as in the proportion of seed sold, it is the out¬ 
standing member. With the exception of Glamorgan and Mon¬ 
mouth its proportionate county sales are markedly higher than 
those of any other variety within the group. In Glamorgan. 
Abundance has a very slightly higher sale, while in Monmouth, 
Victory shares its leading position with Abundance and Supreme 
on almost equal terms. 

The distribution of the other varieties is distinctly localized. 
Thus Abundance is sold on an appreciable scale only in Glam¬ 
organ and Monmouth, where, as already mentioned, it competes 
on an even basis with Victory. It is sold to a certain degree 
(24 per cent, of Victory) in Carmarthen, and to a lesser extent in 
Pembroke. In all other counties it represents 10 per cent, or less 
of the sales of Victory, and less than 1 per cent, in Caernarvon. 

Golden Rain attracts attention by its complete absence in the 
two counties (Glamorgan and Monmouth) where Abundance com¬ 
petes successfully with Victory, and in Pembroke. This oat shows 
a marked tendency towards a greater popularity in the more 
northerly counties of Cardigan, Merioneth and Caernarvon, 
where the sales relative to Victory are 51, 00 and 29 per cent, 
respectively. It also appears in moderate amount in West 
Brecon, namely, 20 per cent. In these four counties its sales in 
this group rank second to those of Victory. 

Supreme, on the other hand, tends to dovetail with Golden 
Rain, being highest, 100 and 57, in those counties (Monmouth 
and Pembroke respectively) where Golden Rain is not sold, and 
lowest where the latter is in fairly good demand, for example, in 
West Brecon 0, Cardigan 1, Caernarvon 2, Merioneth 12, com¬ 
pared with Victory at 100. It is also sold in moderate amount, 
38 per cent, of Victory, in Carmarthen. It should be observed 
here that on account of the overlap of county sales the figure for 
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Supreme in Pembroke should be higher and that for Carmarthen 
relatively lower than the figures shown in Table II. This is due 
to the inclusion in Carmarthen of one Society which is known to 
sell large quantities of Supreme to growers in adjoining areas of 
Pembroke, 

Of the three remaining varieties in this group Record and 
Yielder, in Merioneth, are both in but moderate demand, in 
relation to Victory; while in Cardigan, Record is the more 
favoured of the two, and in Pembroke, Yielder. Their sales out¬ 
side of these areas are almost negligible. 

Sales of Superb are confined to Carmarthen and their ratio 
compared with Victory is as low as 8 :100. 

Grade U Varieties. 

The Potato varieties, although having a wider geographical 
distribution than the other members of group II, show marked 
concentration of sales in Merioneth and Cardigan, where they 
predominate over the other members of the group. These two 
counties are the stronghold of the Potato varieties. The sales of 
Scotch Potato in the former county are nearly five times as large 
as those of Victory, and exceed those of all other varieties taken 
together. In Cardigan, if we include the variety Castleton, the 
sales are approximately three times those of Victory. In Car¬ 
marthen the total sales of Scotch Potato arc high, but white and 
black grained varieties are about equally divided. The individual 
records, however, show a concentration of Scotch Potato in those 
Societies serving the northerly and more upland areas of the 
county in proximity to Cardiganshire, A fairly large amount of 
Scotch Potato relative to Victory is apparent in West Brecon, 
but here Radnorshire Sprig is by far the most popular variety. 
Its sales are in excess of those of all other varieties, their pro¬ 
portion relative to Victory being as much as 897 : 100. 

The distribution of Radnorshire Sprig and Black Tartarian 
alternate with each other. Thus in West Brecon, Monmouth 
and Cardigan the former is in demand but not the latter, whereas 
in Glamorgan, Merioneth and Caernarvon, Black Tartarian is sold 
to the complete exclusion of Radnorshire Sprig. In Monmouth, 
Radnorshire Sprig is the sole representative of the group, and 
a like position is very nearly attained by Black Tartarian in 
Pembroke. Excluding Carmarthen, Glamorgan and Caernarvon, 
where the sales of black and white grained varieties are relatively 
nearly equal, we have in this group a fairly clear-cut geographical 
division of the varieties. To recapitulate, in Merioneth, Scotch 
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Potato, in Cardigan, Scotch Potato and Castleton, in Monmouth 
and West Brecon, Radnorshire Sprig, and in Pembroke, Black 
Tartarian. 

Grade 111 Varieties. 

As in group II, a localized preference for one or other of the 
members in group III is apparent. The sales, however, have 
a narrower geographical range and are restricted almost entirely 
to the counties of Carmarthen, Merioneth, Cardigan andL 
Pembroke. In the last named county the choice is solely and 
entirely in favour of the Ceirch-du-bach . Merioneth, on the other 
hand, gives sole preference to Ceirch Lliajd (A. strigosa). In 
the two remaining counties both varieties are sold, but Ceirch-du- 
bach to a greater extent than Ceirch Lhcyd. Individual returns 
show that in Cardigan the sales of Ceirch-du-bach were mainly 
restricted to the southern part of the county, and those of Ceirch 
Lite yd to the more northerly area. Both varieties are marketed 
to a large extent in this county. 

In connection with the geographical distribution of sales it 
should be borne in mind that the absence of sales of particular 
varieties in certain counties does not necessarily imply that no 
seed of these is sold within the area. It can, how r ever, be accepted 
as highly probable that vrhere the Society sales represent a large 
proportion of the county requirements, such varieties, if sold at 
all, are >old to a limited or negligible degree. 

Distribution in Relation to Grain Colour, 

In the above section the geographical distribution of varieties 
has been considered in relation to their popularity and distribution 
within the grade or group. It is known, however, that grain 
colour in itself is frequently a discriminating factor in the choice 
of variety by the farmer. There is at present little evidence to* 
show whether colour in itself is a primary factor in determining 
regional distribution, or whether discrimination in favour of a 
particular colour is due to its association, accidental or real, 
with some desirable agronomic (field characteristic) feature of 
the variety. Quite often partiality to colour is ascribed to a 
traditional disposition on the part of the grower. It may, how¬ 
ever, be associated too wdth the established market demands of 
the region and With a preference on the part of the miller or 
merchant. While, on the other hand, it may be purely historic¬ 
ally related to the incidence of origin or introduction of » 
particular variety in a district, coupled with a restricted choice 
of colour in relation to the agronomic types of the earlier varieties 
cultivated. - 
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In this survey of sales there is evidence of a regional distribu¬ 
tion of varieties on a basis of grain colour. 

In the southern counties of Carmarthen, Glamorgan, Mon* 
mouth and Pembroke, black-grained varieties figure more promin¬ 
ently than elsewhere. Within the Grade I group this i* apparent 
in the increased relative sales of Supreme. Where Grade II 
varieties are in demand the choice is in favour of Black Tartarian 
in Glamorgan and Pembroke, and of Radnorshire Sprig in Mon¬ 
mouth and West Brecon. Of Grade III varieties Ceirch-du-bach 
is here chosen rather than Ceirch Lhcyd. 

In the more northerly areas of Cardigan and Merioneth whites 
increase, the proportion of black-grained varieties fall* off and 
there is a penetration of yellow-grained varieties. Supreme is 
sold only in small amount in Merioneth, and to a negligible degree 
in Cardigan. Here also relatively small amounts of black-grained 
varieties are marketed in the Grade II group. These are limited 
to Black Tartarian in Merioneth and to Radnorshire Sprig in 
Cardiganshire. In the latter county the individual returns show 
their prevalence mainly confined to the southern districts. More¬ 
over, Ceirch Lhcyd as opposed to Ceirch-tlu-bneh in the Grade TII 
group, gains in popularity as we proceed north, and follow* closely 
the increased preference for Scotch Potato. In Caernarvon, in 
the extreme north, the yellow oat Goldfinder was formerly in great 
demand. Its place is now T being largely taken by Golden Rain II. 
This variety is also prominent in the sales in Merioneth, Cardigan, 
and West Brecon. 

The non-appearance of yellow varieties in the extreme 
southern counties, apart from a negligible amount in Carmarthen, 
emphasizes the segregation of varieties on a colour basis. 

In general, blacks are seen to take a prominent ]>osition in 
relation to whites in the south, and yellow in relation to the latter 
in the central and northerly areas. 

The evident popularity and wide distribution of the white¬ 
grained oat Victory in Wales corresponds with a like behaviour in 
Sweden where, according to Granhall (1935), it has had a wide 
and general distribution. In Sweden at the present time, how¬ 
ever, Golden Rain II is taking the place of Victory and has 
become the most widely distributed variety. Although yellow 
oats are represented in the central and northern counties of Wales, 
their occurrence in Merioneth, Cardigan and West Brecon appears 
to be of more recent origin than in Caernarvon. The prevalence 
of Golden Rain II in these areas is in some measure due to 
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educational activity, this variety being recommended as prefer¬ 
able to Scotch Potato and Radnorshire Sprig on the rather better 
types of soil on which one or other of these was formerly grown. 
Of the newer varieties in the Grade I group Golden Rain II 
appears to possess a better adaptability to conditions of rather 
lower productivity. Its somewhat earlier maturity also gives it a 
certain advantage under wet upland conditions* but nevertheless 
under adverse conditions the grain is often not very well filled 
and leaves room for improvement. 

There are indications, however, that the popularity of Black 
Tartarian in the southern areas, and of Scotch Potato in the more 
northerly districts, apart from any traditional partiality to colour, 
is in some degree determined by associated physiological and 
morphological differences which are probably of ecological signifi¬ 
cance. A somewhat similar distribution oceurs across the border. 
In the relatively drier south-eastern counties of England I am 
informed that Black Tartarian represents the chief Grade 11 
variety grown, and that Scotch Potato is less satisfactory and 
is grown only to a very limited extent. Farther north, and in 
Scotland in particular, the latter increases in popularity. Its 
adaptability to certain Scottish conditions is widely acknowledged. 
This oat responds well to a generous rainfall during the phases of 
early shooting and ear emergence, and, provided no severe rust 
epidemic intervenes, it gives a large quantity of good fodder when 
grown on soils of medium fertility. 

In Sweden, Granhall (1936) and Akerman and Granhall 
(1935) have observed that in the central provinces black-grained 
varieties are widely grown. These varieties, they state, are better 
able than whites, especially on the stiff clay soils, to endure 
summer droughts which frequently occur in these areas. There 
it is found difficult to obtain uniform and dense crops of white 
oats, and the blacks withstand the conditions better on account 
of their slower early growth rate and somewhat better tillering 
capacity. 

While traditional partiality to colour may play a part in 
maintaining a segregation of varieties on a basis of colour, it is 
nevertheless felt that this is due less to the colour factor alone 
than to the association of colour with some feature or features 
of agronomic importance. This is not to say that colour in itself 
is not of importance either in the commercial usage or 
geographical distribution of the variety. For, as Lewicke (1929) 
jj|as shown, the mechanism of the pigmentation of the grain has a 
physiological influence upon respiration and metabolism which in 
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turn facilitate better adaptation to the external conditions. This, 
as he points out, may underlie the wide distribution of coloured 
varieties of cereals and of black oats in cool mountainous 
countries and under moorland conditions. Since black oats 
realize a lower price in the market compared with white, due 
partly to their narrower range of usefulness for milling purposes 
and partly to their generally lower grain quality, their continued 
cultivation is quite probably related to some underlying associated 
factor, accidental or real, giving these varieties a possible 
ecological advantage. 

The Relative Proportion of Different Gradies Soldi. 

Indications of the extent to which the three grades are in 
demand in different parts of Wales are afforded by a comparison 
of areas for which fairly large sales are recorded. Carmarthen, 
Glamorgan, Cardigan, Brecon and Pembroke form one large and 
distinct sales region which we may consider as one unit. It 
includes about 48 per cent, of the total oat acreage in Wales, and 
the recorded sales represent 14.5 per cent, of the oat area of the 
region. In the remaining counties the sales data are less 
adequate. There are, hoveever, two counties, namely, Merioneth 
and Cardigan, for which the sales represent 9.0 and 8.5 per cent, 
of the respective oat areas, and these may be considered as 
separate units. 

The proportionate sales of the three grades within the three 
regions are set out in Table IIT. Compared with the general 
averages for the total sales in Wales as shown in the last column 
of Table I, the grouped southern counties do not show any marked 
divergence. There is a decrease of three in the percentage of 
Grade I varieties and an increase of rather more than two in 
Grade II, and of rather less than one in the Grade IIT group. 
The comparative figures arc 51.9, 41.1 and 0.9; 48.9, 48.4 and 
7,7 respectively. This close agreement is perhaps to be expected 
owing to the large contribution which this area makes towards the 
total sales. Of importance, however, in relation to our crop 
husbandry is the high proportion in this large area which is 
occupied by Grades IT and ITI varieties and particularly the 
former. 2 


2 The coniqMrfstm of sales on a weight ha&is is a liittl-e unfair to 
members of the Grade Ilf group wnee, ovumg to their smaller grain ami 
higher tillering multeity, less seed is required to sou a given area. The 
relative area oreupied by these varieties is, therefore, somewhat larger than 
the percentage mini)>arisen indurates. 
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TABLE III. 


Variety. 

Carmarthen , 
Cardigan, 
Pern broke, 
Wert Brecon 
and 

C lamorgnn. 

; 

Merioneth. 

Caernarroi 

'hade /: 


, 


Virtory 

27.2 

13.3 

62.7 

Abundance 

7,4 

1.0 

0.2 

Gulden Itnin (and 




Gold finder) 

3.1 

8.o 

J8.5 

Supreme 

8.8 

i.:» 

1.2 

Uecoixl 

0.8 

4.3 


Sujperb 

o.(; 



Yielder 

1.0 

2 7 

! 

Percentage proportion 

ls.!> 

30. 8 

86.1 

f ! rude // : 

~ ! 



Scot eh Potato 

ir».o 

02.5 

12.1 

Castleton 

H.tf 



Umlnordnrc Sprijj 

8.5 

_ 

_ 

Black Tartarian 

11.3 

2 $» 

1.7 

1 Vr< *enta>re j proportion 

48 4 

65. t 

13.8 

tirade HI : 




Ccirck-du-buch 

0.1 

_ 

\ 0.1 

Ceireh l Air yd 

2.8 

3.8 


Percentage proportion 

7.7 

3.8 

0.1 

Total 

loo 0 

0)0.0 

loo.o 


Of possible underlying causes that of the system of the farm¬ 
ing within the area is probably important. In many parts of this 
region, especially in Carmarthen and Glamorgan, much of the 
best and most productive land is under grass for dairying 
purposes. Cultivation of oats is in consequence restricted to 
fields of lower fertility and to the higher elevations. Further¬ 
more, the crop is largely grown in the upland areas where store 
cattle arc reared, and the produce is mainly fed to the stock 
unthreshed. A large bulk of fodder is a primary need, to meet 
which the high dual capacity of the older varieties for straw and 
grain production makes them eminently suitable. 

The practice of not threshing out the grain leads in turn to 
a greater proportional yearly demand for seed oats of these 
varieties. 

The two county units of Merioneth and Caernarvon differ 
very appreciably from the general average and from one another; 
the percentage proportion of the three grades being 80.8, 05.4, 
3*8 and 86 A, 18.8, 0.1 respectively. 
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In Merioneth approximately two-thirds of the total sales 
consist of Grade II varieties, in which Potato is pre-eminent and 
accounts for 02.5 per cent, of the sales of all varieties. Both 
Grade I and III members are sold in appreciably lower amounts 
than in the South Wales region. In this county an extremely 
large portion of the oat area lies at relatively high altitudes, the 
soil fertility is comparatively low and rainfall rather high. Choice 
of variety is mainly determined by its suitability for fodder 
purposes, and Scotch Potato and Ceirch Uzvyd figure as the most 
popular varieties grown. Much of the crop in upland districts 
is fed to the stock unthreshed. At the lower levels a portion is 
threshed for feeding to the stock as grain, and for the production 
of oatmeal* 

In Caernarvon on the other hand the sales of Grade Ill 
varieties are negligible, and those of Grade II account for only 
14 per cent, of the total. Here, owing to the lower elevation of 
the main part of the oat area and the wind-swept nature of the 
territory, the somewhat stiffer-slrawed, heavy-grained Grade I 
varieties are in more demand and constitute 8G per cent, of the 
seed sales, of which Victory forms the greatest part. 

This analysis of the oat sales data would not be complete 
without some allusion to the areas for which the returns constitute 
less than 5 per cent., namely, Anglesey, Denbigh, Flint, Mont¬ 
gomery and Radnor. These returns, as far as they go, suggest a 
tendency towards a higher demand for newer varieties, and it 
is anticipated that a more extensive survey would disclose a 
proportionately lower percentage of Grade II and 111 varieties 
than that existing in the southern counties. 

Summary. 

The oat sales investigated in this survey represent about 
8 per cent, of the seed supplies necessary to sow the whole of 
the oat acreage in Wales. The returns from Anglesey, Denbigh, 
Flint, Montgomry and Radnor are meagre and represent less 
than 5 per cent, of the sown areas. The evidence therefore 
restricts the analysis of sales and their geographical distribution 
to the remaining counties. 

Of Grade I varieties, Victory is pre-eminent and shows the 
widest and most general distribution : other members show a more 
restricted distribution; Abundance to Glamorgan and Monmouth, 
and Supreme to Monmouth, Pembroke and parts of Carmarthen. 
The last named variety is second in demand to Victory in South 
Wales. In Central and North Wales the second position is taken 
by yellow oats, mainly Golden Rain II. 
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tn the Grade II group, Black Tartarian predominates in 
Pembroke and Glamorgan; Radnorshire Sprig in Monmouth and 
West Brecon, and the Potato varieties in Merioneth and Cardigan* 
In Carmarthen the demand is wider and more general, while in 
Caernarvon, sales in this group are small and are confined to 
Potato and a little Black Tartarian. 

In the Grade 111 group, sales of Ceirch-du-hach are restricted 
to Pembroke, South Cardigan and parts of Carmarthen, while 
Merioneth and North Cardigan and Carmarthen account almost 
entirely for the sales of Ceirch Lhoyd, 

There is evidence of a distribution of varieties on a basis of 
grain colour. Whites show a general distribution, while blacks 
are second in importance in the south, and yellow in the central 
and northerly counties. Its probable geographical significance is 
discussed. 

The proportions in which the three grades were sold are as 
follows :— 

For the whole of Wales, Grade I, 51.9; Grade II, 41.1; and 
Grade III, (5.9. 

For Glamorgan, Carmarthen, Cardigan, West Brecon and 
Pembroke, 48.9, 48.4 and 7.7 respectively. 

For Merioneth, 80.8, (55.4 and 8.8 respectively. 

For Caernarvon, 80.1, 18.8 and 0.1 respectively. 

These proportions are discussed in relation to the fertility 
conditions and general husbandry of the areas. 

In the remaining counties, for which less representative sales 
were recorded, there is a general indication that a higher average 
demand prevails for varieties of the Grade I group than that 
shown for Wales as a whole. 
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THE GROWING DANGER OB' LIME 
DEPLETION IN WELSH SOILS. 

By Rice Williams, M.Sc., 

I'nivarsity Colley, Bautfor. 

Introductory. 

In an early number of this Journal (l), the writer directed 
attention to the problem of soil acidity and available lime in 
North Welsh soils. It was pointed out that the wet climate 
caused a continuous desaturation of soils with respect to calcium , 
and that many soils, which did not at that time respond to liming, 
were steadily losing their reserves—probably the residues of gen¬ 
erous application of lime in bygone years. It was suggested that 
it might be desirable to forestall the inevitable depletion in calcium 
by reviving liming as an ordinary farm practice. To-day there is 
little doubt that the situation is much worse and many more 
soils show a definite deficiency in lime. 

A considerable body of information on the lime-status of 
North Welsh soils is available at Bangor in the analyses of soil 
samples for advisory and survey purposes. A high percentage 
of the soils show lime-deficiency. The survey samples have been 
taken as representative of the various soils existing in the surveyed 
areas, and the figures, especially when considered in conjunction 
with those for the advisory samples, may be assumed to indicate 
that the majority of North Welsh soils are deficient in lime, that 
the general level.of lime-status in the soils is low, and that it is in 
the course of being still further lowered. 

Liming is, of course, practised to a limited extent, but, taking 
North Wales, or even Wales, as a whole, the loss of lime from the 
soil far exceeds that which is added to it. During the past few 
years the writer has succeeded in obtaining experimental data 
indicating the amount of such losses from certain North Welsh 
soils. As a detailed account of this work has been published 
elsewhere (4), only the more important results and conclusions 
will be quoted in the present paper; but, before dealing with them, 
it will be of advantage for realizing their significance to get some 
conception of the types of calcium compounds existing in soils. 

Calcium Compound* occurring in Soil*. 

Calcium occurs in soils in several forms :— 

(a) Water-soluble calcium. Usually present only in very 
small amounts as sulphate, chloride, and bi-carbonate. 

(b) Calcium carbonate. Absent from most Welsh soils* It 
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may be present in soils derived from calcareous parent materials 
and occasionally, also, in soils which have received very heavy 
dressings of lime in the past. It should be noted, however, that 
soils derived from limestone frequently contain no calcium carbon¬ 
ate, due to its complete removal through long-continued leaching. 
Generally speaking, soils derived from soft limestones, such as the 
Lower Lias are more likely to contain free carbonate than those 
derived from hard limestones such as the Carboniferous. 

(c) Calcium in combination with the weathered soil mineral 
matter and organic matter. This part of the soil is the reactive 
or colloidal fraction, and the calcium in combination with it may 
be regarded as the “ available 99 calcium. Owing to certain 
distinctive properties exhibited by it, the term “ Replaceable 99 
or “ Exchangeable ” is used to designate this type of soil calcium* 
Not only does it serve as a reservoir of calcium for plant nutrition, 
but it also exerts a profound influence on the physical condition 
and the reaction of the soil. 

(d) Calcium combined in unwcathered soil minerals. This 
form of calcium has little direct influence on plant nutrition, soil 
reaction, and physical condition. 

Soil acidity develops by the removal of exchangeable calcium 
and its replacement by exchangeable hydrogen; therefore, when 
a dressing of lime or ground limestone is applied to an acid soil, 
the reverse process takes place, i.e., the calcium of the lime or 
ground limestone replaces the hydrogen, and enters the soil 
colloidal fraction as exchangeable calcium, thus bringing the soil 
reaction nearer neutrality. The amount of lime necessary to 
bring the soil to a certain reaction will depend on the amount and 
nature of the colloidal fraction, and on the extent to which the 
depletion of calcium and its consequent replacement by hydrogen 
has taken place. 

The following Table illustrates the effect of dressing of ground 
limestone on the exchangeable calcium oxide of soils. 

TABLE I. 

Percentage exchangeable CaO in soil from limed and unlimed plots. 


Unlvuicd, 

IAmo<L 

0.13# 

0.21 o 

0.140 

0.81* 

0.178 

0.25? 

0.163 

0.212 


The above figures were obtained on samples taken from plots 
on a field at the College Farm. Alternate plots had received 
dressings of ground limestone at the rate of two tons per acre 
a few years previous to the sampling. The results show that in 
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every case the limestone has increased the exchangeable calcium 
oxide content of the treated plots well above any of the untreated 
plots. The increase in exchangeable CaO does not correspond 
with the amount added, owing to excessive losses by drainage 
subsequent to dressing. Sampling errors also affect the results. 

Lost of Lime from Soils, 

The exchangeable calcium content of a soil, at a given time, 
may be used as an indication of its lime-status, and the change in 
its percentage over a period of years enables the investigator to 
judge the rate of depletion, or loss, of calcium from the soil. 
The experimental data, indicating the amount of loss from North 
Welsh soils, to which reference has already been made, were 
obtained on this basis. Unfortunately, samples taken from the 
above plots before the addition of ground limestone were not 
available for analysis, so that it was impossible to study the 
changes in their lime status since the application of the limestone. 
However, it was possible to make such a study ori other soils. 

Samples from thirty-three fields or parts of fields were taken 
at the beginning and at the end of a period of years. Twenty- 
five of them were representative of the various types of soil at 
the College Farm, Aber, and eight were from fields on various 
farms in Anglesey. These were fairly representative of Anglesey 
soils from the standpoint of texture, drainage, and lime-status. 
The period covered by the College Farm soils was twelve years, 
whilst the Anglesey soils were sampled before and after eight or 
sixteen years. Although none of the soils from which samples 
were taken contained free calcium carbonate, several could be 
considered to be well above the deficiency line, whilst a few were 
definitely deficient in lime. The remainder were fairly well spread 
over the region between deficiency and ample supply. AH these 
samples were analysed to determine their exchangeable calcium 
content. 

The practical significance of the results may be more clearly 
estimated by expressing them in terms of weight of lime (CaO) 
per acre. For this purpose, it is assumed that the top layer 
(depth Bin.) of soil has an approximate weight of 2,000,000 lb. per 
acre. Thus an exchangeable calcium oxide content of 0.10 per 
cent, corresponds to 2,000 lb. per acre. The exchangeable 
lime content of the soils at the beginning of the period under 
consideration ranged from 8,000 lb. per acre to 9,000 lb. per acre. 
The principal results were as follows :~ 

(a) In general, it was found that the loss tended to be 
greatest in the soils with the highest exchangeable lime content. 



Lime Depletion in Welsh Soils * 


249 


(b) Little difference was to be observed in the extent of the 
losses when old pastures and arable soils were compared* the losses 
being slightly greater from the old pastures. These are shown 
by the summary of results in Table II. 

TABLE II. 


Annual loss of exchangeable CaO per acre. 


> 

< 

1 

for 

all .soils 




J06 

Mb. 

Average 

for 

College Farm 

soils 



101 

lb. 

Average 

for 

Angflese\ soil}. 




118 

lb. 

A vewiige 

for 

College Farm 

arable soil 

s 


97 

lb. 

A verage 

for 

Colh'ge Farm 

old imature 

* soils 


108 

lb. 

\ vc rage 

for 

College Farm 

suits witli 

original 






Kxehungettblc 

CaO above 

5.ooo lb. 

per acre , 

157 

lb. 

\ verage 

for 

College Farm 

soils wit'll 

original 





Exchangeable 

CaO below 

5.000 lb. 

I>er arie 

75 

lb. 

1 lighcst 

loss 

from any soil 



‘221 

lb. 


The figures presented in the above Table give a reasonable 
indication of the losses of lime from soils under the conditions 
prevailing in this part of North Wales. In districts with a higher 
annual rainfall the losses will probably be greater, whilst under 
drier conditions they will be less. The average Joss for all the 
soils is seen to be in the neighbourhood ol 1 cwt. per acre per 
annum. 

This figure is also closely approached by the College Farm 
and the Anglesey soils when considered as separate groups. The 
annual loss of lime from a 200 acre farm on this basis would be 
ten tons. The figure for the College Farm soils show that when 
the original lime-status was fairly high the loss was greater. For 
those above 5,000 lb. j>er acre, it is twice as much as for those 
below this level. Experience with North Welsh soils has shown 
that the lower limit of satisfactory lime-status is in the region of 
3,000 to 4,000 lb. exchangeable lime per acre. Soils should not 
be allowed to fall to this low level before applying lime. In the 
best interests of the farm, both for the sake of yields and to main¬ 
tain quality, the exchangeable lime content of the average medium 
textured type of soil should not be allowed to drop below 5,000 lb. 
per acre, and should probably be maintained at a slightly higher 
level than this. Soils of a sandy type containing a smaller per¬ 
centage of clay would not need to be maintained at quite such a 
high level. Thus, the figures suggest that, if a soil is to be main¬ 
tained at a really satisfactory level of lime-status, the loss of lime 
per acre per annum will be slightly greater than the average 
figure given in Table II. It will be nearer 11 cwt. than 1 cwt. 
The main cause of these losses is drainage. The analysis of a 
drainage water tmm lysimeters at the College Farm, over a period 
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of five years, indicates a loss through drainage of 80 lb* CaO per 
annum. These results are supported by similar figures (an 
average loss of 76 lb* per annum for an eight year period) from 
the Craibstone lysimeter experiments on no manure plots* The 
remaining loss is due to removal by crops. With such losses 
occurring, it is plain that soils which were, say twenty years ago, 
amply supplied with exchangeable lime, have by now suffered such 
a depletion that they are actually deficient. 

The following maps, constructed from the analysis of soils 
from the College Farm, will show the change that can take place 
in the soil lime-status during a period of ten years* 


Map* showing the Lime-stains of the College Farm in 1922 and 1932 . 




For the sake of simplicity, in any fields with limed plots, the 
data for the unlimed portions have been used* These maps show 


























Lime Depletion in Welsh Soils * 


251 


that some areas which ten years ago were satisfactory, are now 
either deficient or will very shortly be deficient in lime. They 
are indicated by the dark patches. If it were possible to construct 
a similar map for the whole of North Wales, the relative propor¬ 
tion of the deficient to satisfactory areas would be much greater* 
An area like the Ideyn peninsula, which is mainly covered with 
soils of a light sandy or gravelly texture, will probably have 
suffered even greater losses of lime owing to the greater freedom 
of drainage. 

Recent data on the lime-status of Welsh soils. 

At Bangor, advisory samples are dealt with from North Wales 
and also from Glamorganshire. Some impression of the present 
lime-status of soils in these two regions may be gathered from an 
analysis of the figures for the exchangeable lime content of the 
advisory samples examined during the year 1930. When samples 
taken from gardens, allotments, etc., are excluded, a total number 
of 118 samples of purely agricultural soils from the four 
North Wales counties of Anglesey, Caernarvonshire, Denbigh¬ 
shire and Flintshire, and 78 from Glamorganshire were analysed 
during the year. In the following Tables they are grouped 
according to their exchangeable lime content. The number in 
each group is expressed as a percentage of the total number. 

TABLE ill. 

Distribution of Exchangeable Lime in Welsh Soils. 

A. 

Advisory samples from the four North Wales Counties, 1936. 


M», Kfvhangt'tihfa CaO 

Percentage 

per acre. 

of Samples. 

0—1,000 

Nil 

l ,000 — 2,000 

K }) 

ooo 

1.1.0 

3,000— 4,000 

l«.« 

1,000- ihOOO 

16.H 

;>.ooo—e.ooo 

9.h 

6,000—'7,000 

7.0 

>7,000 

*21. K 

B. 

Advisory Samples from Glamorganshire, 1936. 

U). K T rchtmtJ cable (\iO 

Percentage 

per acre. 

of Samples. 

0—1,000 

».« 

1 ,000—2,000 

1.4 

2,000—3,000 

2.: 

3,000—4,000 

6.9 

4,000—,1,000 

6.0 

1,000-—5,000 

12.3 

6,000—7,000 

10.9 

>7,000 

4 w. :i 


The highest exchangeable lime category in the above Tables, 
viz., >7,000 lb. per acre, includes all soils containing free calcium 
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carbonate. The soils in this group have a high lime-status and 
are not likely to become deficient within, say, the next ten years. 
Glamorganshire shows about half its samples in this category 
because many of the soils, especially those from the Vale of 
Glamorgan, are derived from soft calcareous materials, and, there* 
fore, contain much free carbonate. In North Wales many soils 
overlying Carboniferous Limestone are deficient in lime, whilst in 
certain parts of Denbighshire and Flintshire soils derived from 
calcareous drift materials still show the presence of free carbonate. 
What is somewhat surprising is to find, as in the Chirk area and 
the Tanat valley in Denbighshire, soils derived from non- 
calcareous materials containing quite large amounts of free 
calcium carbonate. This is evidence of very heavy liming in past 
times. About one-third of the >7,000 lb. per acre samples in 
Table III 4 come from these two areas. 

The figures for the whole of the North Wales counties show 
about 60 per cent, of the samples to have an exchangeable lime 
content below 5,000 lb. per acre. As there are many more 
samples from the free carbonate areas relative to their size than 
from other districts, the actual area of lime deficient soils is 
certainly greater than 60 per cent, of the total. It would probably 
not be an over-estimate to state that two-thirds of the area of 
agricultural softs in North Wales is in immediate need of lime, 
especially when it is remembered that the upland soils and those 
of such districts as Lleyn are almost all deficient. 

Table IITb indicates that conditions in Glamorganshire are 
better, only about 80 per cent, showing immediate deficiency. 
This is mainly due to the natural calcium carbonate occurring in 
many of the soils. On the other hand, about 10 per cent, show 
extreme deficiency. These soils, mainly from Coal Measure 
Sandstones and Pennant Grits, require heavy dressings of lime or 
ground limestone to bring them up to a satisfactory level. 

Lleyn Peninsula .—A portion of this area was surveyed during 
the summer of 1986, and analysis of twenty-five representative 
samples gave the following distribution for exchangeable lime 
content:— 

TABLE IV. 

Exchangeable Lime (CaO) of Soil* from the Lleyn Peninsula. 


•changeable CaO 

Number of 

per acre. 

Sample*. 

0—1.000 

5 

1,000—2,000 

1 4 

2,000—8,000 

(i 

3,000—4,000 

4 

4.000—5,000 

5 

>5,000 

I 
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These figures indicate a general deficiency of lime in this area* 
If 5,000 lb. per acre is taken as satisfactory, then 90 per cent, of 
the samples are deficient; 75 per cent, contain less than 4,000 lb., 
and 25 per cent, less than 1,000 lb. per acre. The latter require 
two tons or more of quicklime per acre to bring them up to stand¬ 
ard. The upland soils of Wales are also, generally, in this lowest 
category. Many of them have never been limed, so that, through 
leaching, their available lime-status has reached a very low level. 
As the amount of exchangeable lime is now low, the losses will 
also be small. They have probably reached a point where the 
losses of calcium are about balanced by the calcium brought into 
solution by the process of weathering. Heavy liming is the only 
method of improving such soils. 

Dressing* needed to maintain satisfactory lime-status. 

In view of what has been stated regarding the depletion of 
lime from soils, and the present low level of lime in many of them, 
it would appear that the Welsh farmer, whatever else he does, 
if he desires to raise the fertility of his soil to the optimum state, 
must first of all bring it to a satisfactory level of lime-status and 
then maintain it at or above this level. This can only be done 
by reviving liming as an ordinary farm practice. The amount to 
be added in the first instance will depend on that necessary to 
bring the soil to a satisfactory lime-status. It can then be main¬ 
tained at about this level by light annual dressings or* more con¬ 
veniently, by one heavy dressing during each rotation. 

It has been found that, the average annual loss, under con¬ 
ditions similar to those obtaining at the College Farm and in 
Anglesey, from soils at a satisfactory lime level is about H cwt. 
As it is probable that, following a heav y dressing of lime, there 
is a temporary increase in the loss through leaching, and also, as 
when quicklime is applied, some of it becomes partially inactive 
through caking and carbonation, it is not possible to assume a 
1 <K) per cent, efficiency of the dressing. The writer would, there¬ 
fore, recommend dressings at a higher rate, viz.., 2 cwt. per acre 
per annum, in order to maintain the lime-status at a satisfactory 
level. Applied during a rotation, which under North Wales con¬ 
ditions covers seven or eight years, this would entail a dressing 
of 15 cwt. of lime, or 80 cwt. of ground limestone, per acre at 
some convenient time during the rotation. 

Influence of fertilisers and manures on )sine*#tatus. 

Nothing has been said regarding the influence of other 
manures on the conservation or depletion of soil exchangeable 
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lime. The investigations of Crowther and Basil (2) on the ex¬ 
changeable bases of the Woburn plots show that farmyard manure 
tends to conserve lime-status, whilst sulphate of ammonia in¬ 
creases the loss of lime as compared with the no manure plot. 
A dressing of sulphate of ammonia is said to cause the removal 
of its own weight of CaC0 3 , They believe that superphosphate 
has no appreciable effect on soil reaction or lime-status. Basic 
slag, on the other hand, helps to maintain the lime-status by 
supplying a certain amount of calcium, which becomes exchange¬ 
able. A ton of basic slag contains about 8 cwt. of combined CaO. 
A high percentage of this becomes available as exchangeable 
calcium. Therefore, heavy dressings of basic slag help to main¬ 
tain the level of the lime-status. Nitro-chalk contains about half 
its weight of calcium carbonate, but no quantitative data are 
available on its effect on lime-status. On purely theoretical 
grounds, it would be expected to conserve rather than help to 
deplete the soil calcium. But, as the dressings applied are small, 
its effect would not be considerable. Thus, of the ordinary fertil¬ 
izers introduced on the farm, basic slag will have the biggest effect 
in conserving the lime-status. A certain amount of lime is, also, 
returned to the soil in farmyard manure. 


General Discussion and Conclusions. 

Enough has been said to show that the danger to Welsh soils 
from lime depletion is serious, and is likely to become more so if 
the present neglect of liming is continued. In addition to the 
losses through drainage, the great increase in the number of lambs 
sold from Welsh farms constitutes a further drain on the soil 
lime. It seems to the writer that, however successful the present 
policy of marketing schemes and subsidies may be in temporarily 
improving the economic position of the farmer, no permanent 
advantage will be gained—in fact, the harm will be accentuated — 
unless the fertility of the soil is maintained and improved by keep¬ 
ing it well supplied with available lime. Not only will yields suffer, 
but a deterioration in quality and a general depression in the lime 
content of home-grown feeding stuffs is inevitable, if this is not 
already happening. All other methods of increasing yields, whilst 
perhaps temporarily successful, will eventually fail if the soil is 
allowed to remain deficient in lime. This deficiency is frequently 
indicated by failure of certain root crops and by poor take of clover 
and grass seeds. A revival of liming as a regular practice is 
essential for the future success of farming in Wales. The 
amount of lime necessary to maintain the soil at a satisfactory 
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level has already been indicated, viz., 1-2 cwt. per acre per annum* 
It is, however, evident from the data presented in this paper that 
a high percentage of the soils require heavy initial dressings to 
bring them to the level which appears suitable, even under the 
conditions of acid farming practised in these districts. It has 
been suggested that the level should be 5,000 lb. per acre, or 
higher. For crops such as sugar beet, wheat, and possibly barley, 
the level should be raised still further to about 7,000 lb. per acre. 

Table Ilia supplies data from which some estimate may be 
obtained of, at least, the order of magnitude of the lime dressings 
required to bring the agricultural soils of North Wales above the 
minimum satisfactory level of 5,000 lb. per acre. In 1985, the 
total acreage under crops and grass (1) in the four counties of 
Anglesey, Caernarvonshire, Denbighshire and Flintshire was 
0(11 ,800. On the basis of the figures in Table II Ia, this area would 
require approximately 400,000 tons of lime, or about 800,000 
tons of ground limestone to raise the lime-status above 5,000 lb. 
per acre. The annual loss of lime, from the same area, based on 
an average loss of 1 cwt. per acre, would be about 38,000 tons 
of quicklime. If a similar state of depletion be assumed for the 
whole of Wales (including Monmouthshire), the estimates for 
Wales would be roughly as follows 

Lime needed to bring lime-status to satisfactory level— 

1) million tons. 

Annual dressings required to maintain this level— 

186,(MM) tons. 

The above estimates are largely conjectural, but it is fell that, 
they do indicate the order of magnitude of lime requirements. 
They do also emphatically suggest that the danger from lime 
depletion in Welsh soils is on the way to becoming a serious 
menace to their fertility. If Welsh agriculture is to prosper, one 
of the most urgent tasks is to restore, through liming, the lime- 
depleted soils to a satisfactory level. 
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RECLAMATION OF UPLAND PEAT IN 
GLAMORGAN. 

By Duncan Davidson aud Ernest Withers, 

Glamorgan Agricultural Department. 


The demonstration described in this article was not under¬ 
taken of set purpose, but incidentally, as a result of the failure 
of a group of thirty-two unemployed men to crop successfully 
two acres of upland peat 850 feet above sea level, on the south¬ 
western slope of Mynydd y Gilfach, near Gilfaeh Goeh. This 
land had been taken so as to minimise the possibility of disturb¬ 
ance that has been the lot of so many allotment associations in 
the industrial districts of Glamorgan, 

The owner rented the two acres of land at £5 Os. 8d. a year 
and provided free of charge posts and wire to enclose it. 

The land was occupied in the Spring of 1934 In the first 
place an improvement in the drainage was effected and*a turf 
44 wall ” was erected. Thirty-two plots were laid out and the 
problem of cultivation was tackled in various ways. Some of 
the men who were allotted plots had gone from the land to s the 
coal mines, while others were a generation removed from the 
land. All, however, had previously cultivated an allotment. A 
few trenched their plots, but most relied on deep digging. Light 
dressings of lime and/or poultry manure were also applied on 
several plots. Small seeds arid potatoes were planted, but almost 
complete crop failure resulted. Much discouraged,* the allotment 
holders were about to abandon their enterprise and to take over 
land lower down the valley, when the problem came to the know¬ 
ledge of the County Agricultural Department. 

A close inspection by members of the County Staff in July, 
1934, prompted a renewed attack. The average annual rainfall 
of the demonstration area is about 80 inches. Further drainage 
seemed necessary, particularly the provision of a trap drain to 
prevent the surface water from the higher land flowing into the 
enclosed area. The beneficial effects of the trenching undertaken 
and of the application of lime and organic (poultry) manure were 
noted. The wiry nature of the turf which had been dug in was 
also noted and it was disclosed that very little lime and ho 
fcrtiliaers had been applied. 

The rent was reduced from £5 Os. 8d. to £% 4s. Od, and the 
rent for 1935 and 1930 was remitted. The Glamorgan County 
Agricultural Committee, in view of the large area (some 80,000 
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acres) of similar land in the county and the land hunger prevail¬ 
ing, decided to provide the necessary lime and fertilizers 
together with part of the cost of the small seeds and potato 
44 seed 99 in 1985* The men agreed to undertake the reclamation 
work, the cultivation and the cropping as advised by the County 
Staff, who were much helped in their planning by the experience 
gained from the results of the pioneer efforts of the allotment 
holders in 1984. 

The 44 mountain 99 peat varies in depth from one to two feet 
and rests on clay. The following table shows the (a) botanical 
analysis of the vegetation and ( b ) the chemical analysis of the top 
spit of peat, excluding the four inches of turf :— 


(a) Analysis of Herbage. 

Flying Bent (Molinia) 55 

Sheep* F<seuf* (fVn/uta Or inti) 
Heath Matjrrn^s (Xanlu# 

Stricta) In 

lleath. Hair^niss (Aim 

Flex item) h 

Bent ants 4 * (A<fr<nttU) t 


(b) Analysis of Peat. 

o 


( h*isanU* matter 

yo.no 

1 rfine (OjO) 


Fhosixhork* Arid (P w O,) 

iK>K 

PotAHh (K„0) 

.015 


The poor drainage, the tough turf and the poverty of the 
soil in lime and phosphates were vthc chief problems to be over¬ 
come in order to bring the soil into a state in which normal 
cultivation, liming and manuring would ensure average yields 
from suitable crops. 

* Reclamation Work. 

(1) An open trap drain along the north and north-west 
boundary, open and stone lateral drains 15 inches to IS inches 
deep alongside the paths, reduced the water table from near the 
surface to the depth of the drains. 

(2) The turf was pared and burnt and the ashes spread over 
the plots immediately after cooling. These ashes contained 
2 per cent, of phosphoric acid. Extensive burning of the soil had 
to be guarded against. 

(8) Digging, trenching and breaking up of the soil 99 
followed the paring and burning of the turf. 

(4) Burnt lump lime was applied in the autumn of 1984 at 
the rate of about 8 tons per acre. The lime was distributed in 
small heaps, covered with soil, spread when slaked, and immed¬ 
iately forked in. 

(5) Fertilizers were applied later at the following rates per 

acre t — 


Slag (16 per ceM. P 3 O ft ) 1 ton, 

Sutptia&c of Potash (WJ per <*eM.) 4 cut. 

Nitm (15 jr*t mit. X.) - % cut. 
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The beneficial effects of the drainage, deep cultivation, 
weathering, and especially of the lime were very noticeable at 
planting time. The texture of the original soil was radically 
changed and a good tilth had been secured* 

Cropping m 1935. 

Crops usually growm on allotments in the district were 
selected and the yields are given below. 



Area. 

j Quantity. j 

Value . 

Crop. 

Perrhes. 

1 7 C Q 

£ s. d. 

Potatoes 

218 

! '■ r J 1 ■ . 

no n 

84 0 0 

Cabbages 

82 

2 0 4 

19 4 0 

Root*-* 

27 1 

1 4 0 

7 4 0 

Few and Beans 

* 11 5 

10 0 

6 4 0 

Totals 

2H8 i 

1 

~ i 
1 

116 12 0 


The remaining 87 perches are occupied by paths and drains. 

Atran Banner and Arran Victory were grown, as these 
varieties of potatoes had been proved to be good croppers in the 
county The root eroj)s included beetroot, carrots, parsnips, 
turnips and swedes. The value of the crops taken may be placed 
at t‘60 per acre. 

Costs (per acre). 


Operations. 

Lime and other Fertilizers. 



First 



First 


Total . 

Year. 

Quantity, 

i Cost. 

\ 

Year. 



(/Vo;-.) 


i 

(Prop.) 


I 

£ s. 

7 C 

£ s, 1 

£ t . 

Draining 


ia (A) 

Time 8 12 

8 12 1 

M <*> 

Paring and 



Sla# 1 2^ 

8 14 | 

i r, a) 

Burning 

(l 

1 10 (J) 

Sul dilute i 



Trenching* 

12 

3 0 (!) 

o| 

| 

• 




Potash 4} 

2 12 

1 ««) 




Ktoro 


■ 




Ghalk 2J 

18 j 

18 

l 

i 

s* ! 

5 2 


10 18 ! 

4 7 


The charges per acre against the first year’s crops were 

* <L 

Opmitions ... ... ... ... 5 g 0 

lime and other Fertilisers .... .... 4 7 0 

Cultivations ... .... 5 0 0 

Seed Potatoes (12 cwt.) .... ... 0 6 0 

Small .seeds ... ... .... . . o 15 0 


Total 


.m io o 
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About an acre was planted with winter brassicae in the 
autumn. 

An analysis ot a sample of the soil taken in the early spring 
of 1935 and in 1936 affords an interesting comparison. 



mz 

mo 


o/ 

>•> 

% 

Linie (OaO) .... . . 

. . .080 

.513 

Phosphoric Arid (P a 0 6 ) ... 

.00K 

.028 

Putaali (K„0) ... .. 

.015 

.014 


The slow decay of the peat was noticeable. 

On one of the plots a load (about 15 cwt.) of colliery stable 
manure was dug in and increased yields resulted. The shortage 
of animal manure raises the question of green manuring as a 
supplementary source of organic matter. 

The immunity of all the crops to frost in May, 1935, was a 
remarkable feature. In the valleys the potato crops suffered 
severely—here they were untouched. 

Cropping in 1936. 

Yields were good. Stump-rooted carrots, beetroot and 
medium-rooted parsnips grew very well but, as in 1935, potatoes 
were a marked success. The quality of the tubers was striking. 

Only a normal dressing of fertilizers—1 cwt. of nitre chalk, 
H cwt. of basic slag, and 2 cwt. of sulphate of potash—was 
applied. 

The gradual admixture of the peaty soil with some of the 
underlying clay will begin in 19.37. 

The success of this spade labour reclamation scheme, the 
presence of large areas of similar land (the gradients are steeper 
in some districts in the county) and the seemingly special suit¬ 
ability of the land for potato growing, indicate the necessity for 
a large scale demonstration with suitable mechanical equipment. 
Some 400 to 500 tons of u seed 99 potatoes are distributed annually 
at low cost to assist allotment holders in Glamorgan and the 
possibility of securing this “ seed 99 from upland peaty land is well 
worth investigation. 

The cost of reclamation was heavy but the crop yields 
exceeded expectation. 

The reclamation of similar land for allotments is definitely 
demonstrated to be a practical undertaking. 

We wish to acknowledge the assistance of our colleagues on 
the staff of the County Agricultural Department, the Advisory 
Chemist of the University College of North Wales, Bangor, and 
the allotment holders. 



THE FINANCIAL IMPORTANCE OF 
DEATHS AND DEPRECIATION IN 
POULTRY FLOCKS. 

By J. H. Smith, B.Sc. 

I niversfty C'r>Ile^c, Aberystwyth. 


It has been estimated by the National Veterinary Medical 
Association that the annual loss to the poultry industry of this 
country as a consequence of diseases is in the region of four mil¬ 
lion pounds. In the United States of America the annual loss is 
placed at the equivalent of eleven million pounds. These state¬ 
ments seem excessive, but a special study of the losses by deaths 
and depreciation amongst Welsh flocks indicates that the estimate 
for this country is approximately correct. 

The losses are not confined to deaths amongst laying flocks 
but wastage is also found at all stages from the incubator to the 
laying pens. In the incubator we have considerable wastage as 
a consequence of infertility or because of dead germs and chicks 
dead in the shells. Of the chicks which are hatched some have 
to be destroyed owing to physical defects while unless special 
care is taken during the brooder stage, that is the first six weeks 
of a chick’s life, further losses are likely to be considerable. Once 
the chicks have passed this initial stage, the danger of exception¬ 
ally high mortality rates is appreciably Jess, but there are cases 
of whole broods having succumbed to diseases after leaving the 
brooder. Lastly there are the losses which occur by deaths 
amongst birds in laying flocks and by normal and abnormal 
depreciation of birds which are culled and sold from those flocks. 
In Wales the losses by deaths and depreciation of birds in some 
laying flocks during the two years 1934-35 and 1935-30 amounted 
to about 82 pence per average bird or 2.8 pence per dozen eggs 
produced. 


Loss** in the Incubator and Brooder. 

Detailed information is available relating to the hatching of 
10,878 vigorous chicks on Welsh farms during the 1980 hatching 
season. Unfortunately it was not possible to keep a record of 
these chicks up to the time they were sold or transferred to laying 
flocks but from such information as is available it appears that 
some 50 birds or say 25 pullets are reared for every 100 eggs 
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placed in the incubator. The following is a summary of the 
results :— 


Hatching Remits, 1935*36. 



Number. 

1 Per cent. 

Kfttrtf placed in Incubators 

17,786 

| _ 

Infertile* removed 

3,315 

18.64 

Fertile 

14.471 

81.36 

Dead gserms j 

1.372 

7.71 

Dead in shells anil Weak Clunks ... 

2,721 

15.80 

V igorous chicks removed to brooders 

10,378 

! 

! 58.85 

The available records relate to 17,78ti eggs 

which were placed 

the incubators. Of this number 6,615 or 18.64 per cent, were 


found to be infertile. On the assumption that the cost of pro¬ 
duction amounted to one shilling per dozen eggs this initial loss 
would amount to nearly Is. 7d. per 50 birds reared to maturity. 
The number of dead germs formed 7.71 per cent, of the original 
number of eggs used or a further cost for eggs alone of 7.71 pence 
per 50 chicks produced. Dead chicks in shell and weak chicks 
which had to be destroyed accounted for 15.6 per cent., of the 
original number. The number of vigorous chicks placed in the 
brooders amounted to only 58.65 per cent, of the original number 
and to 71.72 per cent, of the total fertile eggs used. The total 
direct loss on the basis of cost of eggs and hatching would not be 
less than 5s. 6d. for each 50 chicks reared. This rate of direct 
loss may be raised by any difference which may be allowed 
between the assumed cost of production of hatching eggs and 
purchase prices. 

Similar records collected by investigators in England show 
that with few exceptions poor hatching and rearing results are 
being obtained by all rearers. It is the general opinion of farmers 
in Wales that the hatching results are growing steadily worse. All 
the results show that the loss of 40 out of every 100 eggs placed 
in the incubators was due to defects associated with the breeding 
flocks or to unfavourable conditions in the incubators and their 
management. 

Data relating to 7,045 chicks placed iii brooders during 1965- 
1066 show that during the first six weeks 11.8 per cent, died or had 
to be destroyed. The records show that the mortality-rates for 
chicks hatched out during the four months November to February 
ranged from 14 to 25 per cent, of the numbers transferred to 
brooders while the smallest losses occurred amongst chicks 
transferred to the brooders during the month of October. Taking 
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all broods over all the seasons nearly half the losses occurred in 
the first two weeks. 


Loues during the Brooder Stage. 


Chirks trauKferrerl to brooder* 

1S umber. 
7,643 

Per cent. 
100.0 

Deaths 1st week 

260 

8.1 

2nd week 

155 

2.0 

5nd week 


1.2 

4th week 

HI 

hi 

'Vtfli week 

72 

! i.o 

(>t(h week 

202 

2.6 

Total 

j 

III 

11.3 


During the last week the chicks were carefully examined and 
all weak and backward cates were destroyed and as a consequence 
the losses in that week amounted to 2.6 per cent, of the original 
number. 

There is no available information showing the importance of 
deaths between the time the birds leave the brooder and when 
they reach maturity but the indications are that they are not 
likely to be less than 5 per cent. On the basis of the foregoing 
statements the losses may be summarised as follows :— 



i 

i 

Hate of Loss 
per 100 Eytjs 

Source of Loss, 

Hate f Lass. 

used. 

% 

SO 

a' 

-© 

Incubator 

41.6 

41.6 

Brooder (incubator—ex-brooder) 
Rearing (brooder to laying-pens or j 

11.8 

6.6 

sales) ... .... .... ! 

5.0 

2.6 

Total Ijo«s 

! 

50.8 

1 


The total estimated losses during these stages amounted to 
51 eggs and chicks for every 100 eggs placed in the incubators. 
It is not possible to determine the total financial loss incurred but 
it may be stated that in addition to the wastage of eggs and of 
incubator capacity there is wastage of fuel, of food, of labour 
and of brooder and housing capacity. On the actual birds finally 
passed for sale or for transfer to laying pens, the loss of eggs in 
incubators, and of chicks in brooders soon after the brooder stage, 
adds a cost of at least 6d. per bird and in many cases of much 
more than this sum. 
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Death* amongrt Laying Flock*. 

The most reliable records of deaths amongst laying flocks 
are those collected at the various Egg Laying Trials. These 
records show that from 1927-8 to 1984-5 the mortality rose from 
about 5 per cent, to 16 per cent. The importance of deaths 
amongst the different breeds shows some variation, the higher 
rates occurring amongst White Wyandottes and White Leghorns. 

Mortality rates amongst commercial laying flocks are not 
strictly comparable with those for birds sent to Trials. In the 
latter case the birds are selected and are still in their pullet year 
and remain at the Trial centre for 48 weeks unless death occurs. 
With commercial flocks there may be frequent additions during 
the year while culling and selling from the flocks occurs at all 
times. In general, however, the normal period of exposure to 
risk of death will not be less than eighteen months and for the 
hens which survive may often be as long as two years. Because 
of the higher average age of birds in commercial flocks higher 
annual death-rates might be anticipated. The records for some 
Welsh flocks show that in 1084-5 the death-rate was as high as 
17.7 per cent, of the yearly average number of birds, while in the 
following year it had increased to 19.0 per cent. The following 
summary shows that in both years nearly half of the flocks for 
which the information was available had death-rates exceeding 
15 per cent. 


Number of Case*. 


lh'aih"Rate* 

o/i Average Number*, j 

mt-5. 


Ovci Id JKT <• 

out, , 

i) 

n 

Under K* jk 1 ; 

(Tilt, | 

10 

19 

Total 


19 ! 

33 


In 1984-5 there were three cases and in the following year 
eight cases where the death-rate exceeded 80 per cent, while the 
number of cases with rates of less than 10 per cent, were five and 
nine respectively. It is important to bear in mind that all flocks 
are subject to the risks of the higher death-rates. 

Normal and Abnormal Deterioration. 

In addition to the losses by deaths there is considerable 
financial loss due to deterioration of birds which remain in the 
laying flocks until they are sold. Since 1920 there has been con¬ 
siderable reduction in the normal periods during which birds 
remain in laying -flocks and therefore the cost of deterioration— 
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the difference between the cost of producing a pullet and the 
price which it will later realise as a boiler—must be spread over a 
shorter period. I! this change has also had the effect of reducing 
the total number of eggs produced during their productive life 
the cost of depreciation must also be spread over a smaller total 
number of eggs. 

There exists no clear evidence of what may be considered 
normal and what must be considered as abnormal deterioration. 
Culling and selling of older birds is more often prompted by the 
relative physical productivity of pullets to old hens, and the cost 
of producing pullets and the economic productivity of birds 
during their second and third laying seasons are usually ignored. 
Thus a comparison between the selling rate for flocks before the 
War and those for flocks at the present time cannot be taken as 
a measure of increasing physical deterioration. It may be stated, 
however, that any increase in the number of birds which it has 
been found necessary to cull from laying flocks within the period 
of productive life intended for them may be taken as a measure 
of decreasing physical fitness of birds reared for egg production. 
Further, any increase in culling-rates made necessary by failure 
of health may be taken as a measure of increasing abnormal 
deterioration. Normal depreciation would then refer to losses 
by sales prompted by purely economic considerations and would 
change with changing economic circumstances. It is almost 
certain that much of the increase in selling-rates is a measure of 
increased efficiency in management. 

Losses by Deaths and Depreciation. 

Owing to the absence of separate information for the cost of 
producing pullets they have been given an estimated average 
value for the two years of 5s. 3d, each at the time of being 
transferred to the laying pens. All birds culled and sold from 
laying flocks during the two years realised an average price of 
2 s. Id. each. There was therefore a depreciation charge of 
3s. 2d. which had to be spread over a productive life of 18 months 
to two years, or over 200 to 275 eggs. For individual years it 
is not possible to distinguish deaths and depreciation of pullets 
from those of other birds and the cost of these items has been 
determined from the average value of the total intake. In the 
case of fourteen flocks for which information is available in each 
of the two years the loss on birds sold amounted to its. 5d, per 
bird in 1934-5 and 2s. 3d, in 1935-0. In addition there was a 
further loss from waiting down the value of the birds remaining 
in the laying flocks at the end of each year. This amounted to 
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3Id. per bird remaining in the flocks at the end of 1934-5 and 
to Is. Od. for those in the flocks at the end of 1985-6. 

The average total loss per farm for the fifty-two cases 
examined over the two years amounted to £28 X9s f 6d. and this 
ranks next to labour in its importance as a cost of production 
item. This total estimated charge had to be borne by an average 
laying flock of 217 birds. Deaths accounted for 80.2 per cent., 
loss on birds sold for 42.5 per cent, and write-down in values of 
birds still in the laying flocks for 27.3 per cent, of the total. The 
average results for fourteen flocks in each of the two years were 
as follows:— 

Financial Lost by Deaths, Sales and Write-down. 

(14 Flocks). 


* of Lom. mw>. | mr^c> 



£ v, it ; 

,‘o 

i £ v 

cl. 

1 of 

,0 

1 it uth* 

. j <) i u ; 

MM 

1 9 19 

ft 

3.5.47 


io i;> s 

3H.6I 

i 11 10 

9 

' 41,12 

Writ#- down 

i : is :i - 

28.33 

. a ii 

-1 

23.41 

*1 V;d 

. . ’ 27 18 K ; 

loo.oo 

28 1 

1 

1 100.00 

In the first year the average 

size of the laying flocks was 210 


birds as compared with 390 birds in the second year. Death- 
arid selling-rates for the fourteen flocks in each of the two years 
were : — 

Per cent, of Average Number of Layers. 


c r*' 

(»(•;(< !is . 21°:t M 

XlU'S . • ' 41.8 31.*J 


As a consequence of the higher death- and selling-rates in 
the second year there was an increase in the total financial loss 
in that year, and in 1934-5 the average financial loss by deaths 
and sales amounted to £20 Os. 5d. per farm as compared with 
£21 9s. 9d. in the following year. There was, however, a 
reduction in the latter year of nearly £1 7s. od. in the financial 
lo'ss by depreciating the values of the birds remaining in the 
flocks at the end of the accounting period. 

The records show that the total loss by deaths and deprecia¬ 
tion ranges from 2s. Gd. to 8s. Od. per bird on the yearly average 
number in the flocks of which losses on birds sold from the laying 
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flocks was the largest item. The following summary shows the 
total losses per bird and per dozen eggs produced ;— 

Lottes by Deaths and Depreciation. 


| Alt Flocks U Flocks in ctuh of the 
| for hath two years. 


Deaths 

Sales .... 

Write-down 

years. 

1934-5. 

1935 6. 

Loss per Bird 


a. 

9.68 

13.61 

8.75 

i d. ' i 

10.56 ; 

12.32 1 

9.0-t ! 

d. 

12.55 

14.54 

8.28 

Total 

32.04 

31.92 1 

5 

35.37 


Loss 

per dozen eggs. 

Deaths . . 

0.85 

0.99 

1.16 

Sales .... 

1.19 j 

1.15 1 

1.34 

Write-down 

0.76 | 

0.85 j 

...i 

0.76 

Total 

2.80 J 

i 

2.98 j 

> 

3.26 


Jn each group the total loss amounts to nearly three pence 
per dozen eggs and it should be possible to effect some reduction 
especially in the loss by deaths. 

In all eases where the death-rate was less than 10 per cent, of 
the total intake (total of original flock and pullets added) the 
average cost of deaths and depreciation for the two years 
amounted to 2s. 4d. per bird in the laying flock as compared with 
3s. Id. for those with a rate of more than 10 per cent. The 
detailed statements were :— 



t High 

j Lo ir 


Death-Hate. 

j Death-Rate. 

Death-Kate per cent, of Total Intake 

19.5 

\ 5.0 

Per cent, of Average No. . . . . 

2!Ui 

| !».* 

t 

Source of loss per Bird. ] 

Pence. 

' Pence. 

Deaths ... ,.. .... .... 1 

15.50 

4.90 

Sales .... .... j 

12 52 ; 

14.51 

Write-down .; 

8.69 

! 8.77 

| 

Total .... ..... .... | 

36.7! ; 

| 28.18 


There was a difference of 10.5d. in the losses per bird by 
deaths in favour of the group with the low death-rate, but part of 
this was discounted by the differences in the losses by sales. As 
a consequence of the lower average egg yield obtained from the 
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flocks with high death-rates they had total losses amounting to 
#»B6d* per dozen eggs, these being nearly Id. per dozen eggs 
higher than for the other group. The variations in these losses 
were due entirely to the differences in the importance of deaths 
and sales, the average values at the beginning and end of the 
accounting periods as well as the average realised values lor birds 
sold being approximately the same for both groups. 

Death*, Depreciation and Egg Yields. 

Having measured the losses due to deaths and depreciation 
in groups arranged by death-rates it is also possible to show these 
losses for groups arranged by egg yields. 

It is the general opinion that breeding and feeding for high 
production has been largely responsible for the increased death- 
rate and the need for more frequent culling of laying flocks. The 
post-mortem examination of birds which have died at egg-laying 
trials shows that al>out one-third of the deaths were associated 
with diseases of the reproductive system. These birds are placed 
in the laying pens in October and about one-third of the deaths 
arc likely to occur during the first twenty-four weeks of the test, 
while about one-half of the total deaths usually occur during 
the sixteen weeks from May to 4ugust. The results indicate that 
large numbers of the birds are unable to withstand the strain of 
high production during the spring and early summer months. 

The records for commercial flocks in Wales do not show any 
positive association between high egg yields and high death-rates. 
In each of the two years for which the information is available 
the records show that where high death-rates occur egg yields were 
below the average. The results were :— 


J High Yields. 

Low Yields* 

No. of Case* 

26 

26 

Atvrnqc Yiehh. 



lfMM-35 

132 

113 


160 

121 

Both years 

13* 

118 

lhuilh-¥tnU>». 

> 


1984415 . 

1 10.2 

2.1.2 

19.15416 

16*« 

22*0 

Both years 

14*4 | 

22.5 

Sell inff'Httti'n* 

i 


19*4415 

48**1 

48.1 

UM54NT . 

33.1 

46.3 

Both years 

33.0 

tr.o 
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Over the two years there was a difference in the average yields 
o! the two groups of forty eggs, while the difference in the number 
of deaths was about eight per 100 birds in the laying flocks. In 
1985-0 the group with higher egg yields showed a substantially 
heavier death-rate than a similar group in the former year. 

In the apparent disagreement of the evidence from com¬ 
mercial flocks and that from laying trials there is a difference 
of conditions but no necessary conflict. It appears that breed¬ 
ing birds for high yields has increased the risk of death directly 
due to high production, and has also increased the risk of death 
because of the increased susceptibility to diseases. In the eourse 
of breeding for high yields, and possibly in the continued repeti¬ 
tion of artificial processes of rearing, conditions are induced which 
lead to low vitality in flocks, and consequently to low yields 
under conditions of commercial maintenance, even before very 
high death-rates occur. But when the very high rates are 
realised in the commercial flocks, as is recorded above, they arc 
accompanied by low yields probably partly because of low aver¬ 
age vitality under the conditions of maintenance, but also 
because some birds are still kept in the flocks when they are in a 
declining condition. 

However, the statistical position in a commercial flock is 
quite different from that of the laying trials, where the original 
number is fixed and no change occurs except by death or acci¬ 
dent. In commercial flocks some deaths may be avoided by 
culling and sales in one case, but suffered through ignorance or 
neglect in another. One manager may set out to give his birds 
u a short life but a busy one 99 and sell before the full effects oil 
the constitutions of the birds are realised. Another may set out 
to keep his birds for two years or at least eighteen months from 
transfer to the laying flock, and then suffer by epidemic or other 
forms of disease. But all possible conditions and risks of death- 
rates are affected by rates of culling and selling. 

The importance of sales from the laying flocks was about 
the same for both groups arranged by egg yields, but the final 
values recorded for flocks showing higher yields were depreciated 
at a higher rate than those for flocks giving low production, and 
as a consequence the importance of the total loss per average 
bird in the laying flocks was approximately the same. When 
the groups arc compared on the basis of losses per dozen eggs 
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the advantages are seen to be definitely in favour of the high 
yielding flocks. The individual losses were :— 

Losses per Dozen Eggs. 



j Htqh Yield. 

Lote Yield. 


i a. 

d. 

Dvatiis 

.... i 

1.22 


.... ! 1.03 

\.m 

y\ nil’-down 

.... | o.so 1 

0.72 

Total 

1 _ j 

.... 1 2.39 ; 

3.33 


The low yielding flocks had a loss per dozen eggs, for 
deaths, of more than twice the amount shown by the high yield¬ 
ing flocks, while the loss from sales was 0.36d. per dozen 
eggs higher. A general improvement in health and physique 
resulting in a substantial improvement in egg yields would have 
the effect of substantially reducing the losses per dozen eggs due 
to deaths. 

On the basis of average annual yields and an assumed annual 
average price of Is. 3d. per dozen eggs the high yielding flocks 
would have to produce about twenty-five eggs and the low yield¬ 
ing flocks about twentv-six eggs per bird to cover the losses by 
deaths and depreciation. But these figures do not justly show 
the more favourable position of the high yielding flocks. The 
annual production for the high yielding flocks was 43 per cent, 
of the possible production, while that for the other group was 
only 32 per cent. Thus, while the former group produced 
sufficient eggs (at Is. 3d. per dozen) to cover this total loss in 
about fifty-eight days, the other group required eighty-one days 
in which to produce the necessary eggs. 

Death-Rates, Selling-Rates and Replacement-Rates. 

The total loss by deaths and sales during the two years 
amounted to 68.4 per cent, of the yearly average number of birds 
in the laying flocks and the replacement rate to 69.1 per cent. 
Annual replacement rates are determined by three main consider¬ 
ation^ namely :~~* 

(a) Future intentions regarding the size of laying flocks; 

(fe) The need of making good losses through deaths; 

(c) Individual policies relating to the culling and selling of 
birds from laying flocks. 

Low replacement-rates and low selling-rates may be accom¬ 
panied by high death-rates, especially where hatching has been 
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unsuccessful and insufficient pullets are available for replenish¬ 
ments. When a poor hatching and rearing season is experienced 
the size of the laying flock may be maintained either by the pur¬ 
chase of additional pullets or by a reduction in the normal rate 
of culling and selling. If sales of old birds are limited there 'will 
be an increase in the average age of the birds in the laying flock, 
and with the higher age-level, higher death-rates may occur. 

In all the cases where the death-rate was less than 10 per cent, 
of the total intake (total of original flock and pullets added) the 
total loss by deaths and sales amounted to 68.5 per cent, and the 
number of pullets added amounted to 68.4 per cent, of the yearly 
average number of birds in the laying flock, but where the deaths 
exceeded 10 per cent, of the total intake the loss was 74.5 per 
cent, and the replenishments 78.7 per cent., thus resulting in a 
small reduction in the size of the laying flocks. 

In the following summary the flocks have been grouped 
according to the selling-rates and this shows that the replacement- 
rate was highest for flocks with the high selling-rate. 


Average Selling Rate. 

j High 

Low 

Selling-Rale. 

j Selling-Rate. 


}(/Vr vent, of Average Number*), 

1934-5 . 

70.6 

j 2 5.6 

1935-6 . 

62.9 

j 31.0 

, 

Both years 

i 

' 28.8 

1 

l)ealh-Ratc, 

i 

\ 

1934-3 .j 

11.9 

23.5 

1933-6 . .... ; 

19.4 

18.5 

' Both years 

* i 

17.0 

i 

20.7 

Replace nient-ftatc. j 

■ 

* 

1934-5 

71.1 

43.6 

1935*6 . . .... ! 

j 

86.7 

J 57.3 

Both years .. ... .... j 

1 

81.3 

' 53.1 

i 


It will be seen that in 1084-5 the replacement-rate for each 
group was approximately the same as the loss by deaths and 
sales, but in the following year the additions to the laying flocks 
were in excess of the increased losses. During 1085-6 there was 
a decline in the importance of sales and an increase in the death- 
rate for the group with the higher selling-rate, while the other 
group showed an increase in the selling-rate and a decline in the 
death-rate. The general health of flocks with the high death-rates 
in 1984-5 was so seriously affected that it became necessary to 
dispose of large numbers of birds in the following year, but even 
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so heavy losses by deaths still occurred and this largely accounts 
lor the close association between high death- and selling-rates in 
1985-6. 

The average cost per bird by deaths and depreciation for 
the two years was lowest for the group with the lower selling- 
rate. Detailed statements for each group were as follows :— 


Losses by Deaths and Depreciation. 


: 

! 

i 

i 

High Selling-Rate . 

how Selling-Hate. 

! 

I\r Hird. 

Per Dozen. 

Per Bird. 

Per Dozen . 



<1. 

d. 

d. 

Dflatha 

, 8.52 

(».?3 

11.40 

1.02 

Sales . . 

h>\o;> 

1.38 

9.83 

0.S4 

Writedown 

f 9.(M> 

0.78 

j 9.14 

0.02 

Total . 

l 

1 

1 

2.89 

1 

! 29.8? 

[_.... 

2.6B 


The smaller losses by deaths recorded for those flocks with 
the higher selling-rates were more than oSset by the higher losses 
by sales. Lower initial and final values were recorded for those 
flocks having the higher selling-rate, but the sales of younger 
birds from the laying flocks realised the higher prices. 

Conclusions. 

This study shows that the annual losses as a result of low 
effective fertility rates, increasing death-rates and the increasing 
culling and selling of birds from laying flocks are a heavy financial 
burden and any elimination of their causes will have an appreci¬ 
able influence upon the profitableness of enterprises. 

The general results of the 1980 hatching season were bad 
and indicate the need for special care when selecting birds for 
breeding purposes. In many cases the birds arc carefully selected 
and mated in pens of twelve hens to one cockerel, but there is 
evidence of less careful selection and mating resulting in abnor¬ 
mally low fertility rates. 

The use of incubators is almost universal and there is need 
of some special study of the results obtained from different types 
ol machine. It is very important that these machines should be 
given proper attention at the beginning and during the hatching 
season in order to ensure that each part is functioning efficiently. 

Chicks hatched out by incubators require special care and 
attention during the brooder stage. No comprehensive data is 
available indicating the number of deaths which occur during this 
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stage, but the indications are that they are exceptionally heavy 
on many general farms. There is need for some special study of 
types of brooders used and the general management of chicks 
during the early stages of their life. 

Information relating to deaths amongst laying flocks is more 
comprehensive and reliable. It shows that these have steadily 
increased in importance and are seriously affecting the profitable¬ 
ness of the industry. In particular cases disease had so affected 
the flocks that it was necessary to dispose of all the birds and buy 
in a new stock. The specialist poultry flocks are more vulnerable, 
since they are often concentrated on a smaller area of land. In 
such cases an outbreak of disease spreads rapidly and difficulty 
is experienced in finding fresh clean land for birds not affected. 
Under these circumstances managers are often forced to reduce 
their laying flocks to a minimum for a number of years in order 
that some of the land may have a rest, and during these years 
the charges for capital depreciation are a heavy burden upon the 
reduced laying flocks. 

In general the financial loss by sales of old birds and culled 
pullets was the most important though less than that by deaths 
for those cases with the high mortality-rates. The records show 
that where the stock has become affected by disease the financial 
loss either as a consequence of high death- or selling-rate*, or low 
egg yields adds considerably to the cost of egg production. Hut 
even with normally healthy stock the annual disposals result in 
losses that are of sufficient importance to warrant some special 
study of this problem in order to determine the extent to which 
sales are prompted bv purely economic considerations and the 
extent to which such sales arc necessary owing to physically 
defective stock* 


REPORT OF EXPERIMENTS ON THE 
FEEDING OF POULTRY WITH HIGH, 
MEDIUM, AND LOW PROTEIN RATIONS. 
By J. O. Thomas, M.Sc., N.D-A., N.D.D., 

f)auntM»\ \ School, near Drustrs. 

EXPERIMENT l. 

The Effect of the Addition of Protein to the Ration of Laying Hens* 
Forty-five Rhode Island Red hens, hatched from the same 
flock on February 18, 1984, were used lor this experiment. The 
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birds were divided into three equal lots, and fed on high protein, 
medium protein, and low protein rations respectively* Similar 
houses and grass runs were used for each lot of birds* 

Method of Feeding. 

Dry mash, oyster shell, and water were available to the birds 
at all times, and grain was provided every evening. 

The number of eggs and total weight of eggs from each 
section were recorded daily, and the body weight of birds noted 
at the commencement and end of the experiment. The food con¬ 
sumption and the financial difference as a result of different feed¬ 
ing were calculated at the end of each month. 


Formulae of Mashes. 



Hi(fh Protein 

Met Hu in Pi olein 

/>nr Protein 


Section. 

Section, 

Section. 


lb. 

lb . 

lb. 

I Iran 

m 

20j 

22 

Middlings 


U-i 

44 

Maize Meal 

m 

m 

m 

Sussex Ground 

< >at* 9* 

m 


Fwdi Meal 

4 

2 

~~ 

Meat Meal 

\ 

2 

— 

Snva Benn Meal 

t 

2 

.. _ 

Salt 

i 

i 

.. < 

i 

* * IX 


100 

100 

100 


Financial Remits—January 29 f 1935—May 28, 1936. 
High Protein Section. 


Total weight 

of 

birth 

i i5> 

it t^witanem inent 

-95 

lb. * 

6.30 lb. 

j>er bird. 

Total weight 

of 

birth 

(H> 

at Ma\ 28, 

1936 - 

Hi 

Ib. - 

6,00 lb. 

per bml. 




Mnnh 


T 

urn . 



.i **. in 

Cost of 



in. 

Price. 

in. 

Pi 

ice 

.Vo. of 


food per 



lb. 

X. 

d. 

ib. 

>*. 

if. 


oz , 

<foz ClJlfX. 

Jan.-Feb. 


m > 

9 

3* 

56 1 

1 

t 

23P 

2.28 

. 6.4*81. 

Feb-Mar. 


Hoi 

5 

7$ 


1 

7 

. 280 

2.01 

3.60d. 

Mtir.-Agir. 


m\ 

3 

4* 

m 

1 

7 

. 239 

. 2 11 

2,88d. 

\pr.M«y 


:ttf 


:t'i 

561 

1 

7 

. 230 

2.0 

2.34d. 

May-June 


m 

3 

H 

561 

1 

7 

201 

. 2 0 . 

.. 3.76d. 

*1 uneJ uly 


15 

1* 

2 

56 ‘ 

1 

7 

176 

2.0 

4.70(1, 

July <Aug. 


40 

;i 

8 

MU 

1 

7 

105 

. . 2.0 

. 5.«tld. 

Aug.-Sepit. 


42 

4 

10$ 

Mil 

i 


129 

2.0 

6.09d. 



liti 

3 

»l 

. 561 

1 

7 

106 

. 2.1 

6.64d. 

(let. * Nov. 


n:> 

:j 

Si* 

Mi 1 

1 

7 

30 

2.0 

. 23.10(1. 

Nw.4)w, 


51 

5 

0 

.. m 

1 

7 

06 

2.2 

26.3 kl. 

Dce.-Jan. 


.XI 

4 

n 

Mil 

1 

7 

68 

20 , 

. 13.13d. 

Jon.-Fcb. 


62 

5 

H » 


1 

7 

l;w 

2.1 . 

7.57d. 

Feb, Mar. 


75 

6 

Mi 

m 

1 

i 

205 

... 2,2 

5.23d. 

Mar.-Afar. 


WO 

7 

H 

„ 561 

1 

7 

.. 224 

. 2.» . 

5.7kL 

A jar.-May 


78 

7 

2i 

, 56* 

1 


173 

. 2.1 

. 7.3ki 

Total 


hi:> 

£1 <1 

i 5 

899.85 

XI 5 

4 

2644) 

Average. 

2.1 

Average. 


Coat of **%*h*>mT# me dozen) egr* ov <* "fwde t***b*n 3. Id. 
One bm died, rest mortem rejMirt# Visceral Gout. 


a 
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Medium Protein Section. 


Total -weight of birds (15) aft ofmwmuw'fsinanft—89 lb, « 5.S>*i 14>. (per bml. 
Total weigh* of bird* (15) at May 28, 1999-412 lb, a 6.15 Mb. par bird. 




Mmth. 


Com 




A*, m. 

Cost of 


Wt. 

Price . 

Wt. 


P 

rice. 

JVo. i>/ 


food per 


ib. 

a. d. 

lb. 


8. 

d. 


oz. 

loz eggs. 

Jan.*Fdb. 

100 

8 Hi 

... 564 


1 

7 . 

.. m 

.. 2.61 . 

S.80il. 

Feb.- Mar. 

m 

8 0} 

... 564 


l 

7 . 

. 805 

2.26 ... 

4.44rt. 

MajvAipr. 

53} 

4 10 

.... 561 


I 

7 . 

. 828 

. 2.16 . 

2.88(1. 

Apr.-May 

. 50 

4 6 

.... 564 


1 

7 

280 

2.1 ■ 

3.12(1. 

May* June 

45 

4 04 

. 564 


1 

7 

206 

. . 2.0 . 

8.93d. 

June-July 

.. 48 

4 

.. 564 


t 

7 

. 160 

2.1 . 

5.80d. 

July-Aug. 

46 

4 H 

.. 564 


l 

7 

151 

2.0 ... 

5.44d. 

Aug.-Sepft. 

W 

4 5 

564 


1 

7 . 

86 

2.0 . 

10.08(1. 

Sept.-Oct, 

. 44) 

3 74 

. . 564 


1 

7 . 

59 

. 1.8 ... 

12.64d. 

Oct.-Nov. 

44 

3 114 

564 


1 

7 

82 

2.3 

. 24.93d. 

Nov.-Dec. 

. as 

;* 

.. 561 


l 

7 . 

48 . 

. 2.0 .. 

14.48d, 

Dec.-Jan. 

40 

» 74 

. .. 561 


1 

7 

79 

2.1 

9.45d. 

Jan,-Feb. 

55 

4 1)4 

.... Mi\ 


1 

7 . 

116 

2.2 . 

. lU2d. 

Feb,-Mar, 

60 

5 4$ 

... 56 ’ 


1 

7 

167 

1,9 . 

6.01(1. 

Mar.-Apr. 

.. 62 

5 7 

. 564 


1 

7 

m 

2,1 

U 09d. 

Apr.-May 

60 

5 42 

- 564 


1 

t 

82 

2.1 

. 12.2.1(3 

Total 

878 

£3 IS 14 

899.85 

£\ 

5 

4 

2218 

2.2 
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Low Protein Section. 



Wf. 

Mu.h. 

1‘rier. 

IVf. 

Turn. 

Price. 

IVo. of 

Ar. Wt. 

EiUfn. 

Cost of 
jowl jK’r 


lb. 

8. 

d. 

//>. 

8. 

d. 


02 . 

to; eggs. 

Jan.-Feb. 

m 

8 

*4 

Mi\ 

1 

1 

172 

. 2.32 ... 

8.52(1. 

Feb.-Mar. 

. . 50 

i 

3J 

... 56} 

. 56} 

1 

7 .. 

. 231 

.. 2.12 .. 

8.67(1. 

Mar. -Apr. 

30 

2 

7 

1 

7 . 

250 

2 .07 . 

2.40(1. 

Apr.-May 

. . 25 

2 

is 

56} 

1 

7 

242 

.. 2.0 

2.21(1. 

May-June 

22 

1 

104 

. , 56} 

1 

7 

19K 

. 2.1 . 

2.51(1. 

June-Jufly 

26 

2 


* • 50} 

1 

7 , 

145 

. 2.0 

3.78(1. 

July-Aug. 

30 

o 

« 

.. , 564 

1 

7 

64 

1.9 .. 

9.33(1. 

Aug.-Sept. 

35 

3 

0 

56} 

l 

7 .. 

29 

. 2.0 

22.»4d. 

Sep*. -Oct. 

40 

3 

54 

56} 

1 

7 . 

32 

. 1.9 .. 

22.50(1. 

Oct. -Nov. 

56 

4 

92 

. .. 56} 

1 

7 

. 

., 2,5 

27.91(1. 

Nov.-Dec. 

60 

5 

JJ 

, 561 

1 

7 

61 

2.2 

15.88(1. 

Dec.-Jan. 

62 

5 

3i 

56} 

1 

7 

85 . 

2,1 . 

11.68d. 

Jan.-Feb. 

. .. 64 

5 

6 

. 564 

i 

7 . 

74 

... 2.1 . . 

. 12.16,1. 

Fdb.-Mar. 

70 

6 

0 

. 56} 

1 

7 

97 . 

2.2 . . 

. 11.25d. 

Mar.-Apfr. 

.. . 75 

6 

54 

564 

l 

7 , 

. m 

. 1,9 .. 

. 8.49d, 

Apr. -May 

71 

6 

H 

56} 

1 

7 . 

. 105 

2.1 

. 10.54d. 

Total 

.. 816 

£3 10 

l 

899.35 

£1 5 

4 . 

... 1954 

.... 2.1 
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Conclusion!. 

The cost of egg production varied considerably throughout 
the year in all three sections. A* shown above, the comparative 
cost of producing one dozen eggs from each section over the whole 
period was : High protein, 57d.; medium protein, S.ld.; low 
protein, 7d. 

To a poultry farmer with 1,000 laying birds with an average 
annual egg production of 200 per bird, a profit of approximately 
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£85 and £140 would result when using a medium protein ration 
over a low and high protein ration respectively. These figures 
also indicate that it is uneconomical to feed a high protein ration 
to matured birds* The graph below indicates a definite correla¬ 
tion between age of bird and egg production in all three sections. 



Moulting in the low protein pen took place approximately 
two months before the birds in the high and medium protein 
sections, with a corresponding decrease in egg production. The 
recovery from the moult was found to be far more rapid in the 
high protein section. After the birds had reached the age of 
two years there was a gradual decrease in egg production. 

The Effect upon die Herbage. 

The botanical composition of the original sward. 


% 

Wild white Hover ... 85 

Grass (peremml rye-gmsa dominant aperies) . , 45 

Dsudemms ... »• ... 15 

Thistles «vrtd other weeds .. .... . S 
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The botanical composition after three months’ treatment 
(February, March and April). 



fiic//i Protein 

Mcttimn Protein Low Protein 


Section. 

Section . Section, 


% 

t % 

Grass* 

to 

:>;> . 

('lover 

:r> 

:> a 

l >andoUon,s 

•Jo 

uO I 

'ITIusftlcs ami woods 

, 

10 ‘J 


The productivity of the herbage in the high protein section 
was approximately twenty times greater than that of the low 
protein section. 

From these figures and observations, it is interesting to note 
that the birds supplemented the protein deficiency in their rations 
by consuming the clover and dandelion content of the herbage. 
Thus, folding poultry with low protein rations may yet be another 
simple method of improving poor grassland. 

EXPERIMENT II. 

The Effect of Feeding High Protein and Low Protein Rations to Young 

Chicks. 

Seventy-four Rhode Island Red chicks were hatched from 
the same batch of eggs on February 19, 1905. The chicks were 
divided into two equal lots, and placed in two similar brooders. 
Feeding commenced on February 21, one brooder receiving a 
high protein ration and the other a low protein ration. 

Composition of Rations. 

H'ujh Protein Lou Prittetn. 



Ih. 


Maize Meal 


Xf 


JVj 

;u 

Bwm 

Ui 

Ui 

Sussex Gtroumd Oats 

JO 

lo 

(V*i Liver Oil 

u 

1* 

Fish Meat 

? 


Dried Milk 

;> 


Limestone Flour 

*2 

v> 

Salt 

i 

u 

112 

100 


The chicks were weighed at weekly intervals, and the amount 
of food consumed recorded. At the end of three months the 
financial results were calculated. 

Financial Results, 

High Protein Section — 

Total cost of high protein ration for first twelve weeks— 
£1 5s. £d. 

Total live weight of chicks at three months old—94 lb. 
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Cost o! food to produce 1 lb. live weight—3.2&d. 

Low Protein Section— 

Total cost of low protein ration for first twelve weeks— 
£1 Os. 2£<l. 

Total live weight of chicks at three months old—73 lb. 
Cost of food to produce 1 lb. live weight—3.82d. 

In spite of three casualties in the High Protein Section, the 
cost of producing a live weight increase was definitely below that 
of the Low Protein Section. 

OftAPU S MOVING THE RaTE OF LrfCHEASC IN LlVC 
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The Effect upon the Herbage. 

The chicks were allowed to run in grass pens when four weeks 
old. The pens were of equal size and identical in botanical com¬ 
position. At the end of twelve weeks the grass in the low protein 
pen was heavily grazed, and kept in check, whilst the herbage in 
the high protein run remained untouched, and was allowed to 
grow into a luxurious hay crop. 

The botanical composition of the high protein sward 
remained the same throughout the whole period, while the clover 
content of the low protein sward was considerably reduced. 


Culling. 

The cocks were culled on July 9. Out of the thirty-four birds 
in the High Protein Section twenty-five cocks were culled com¬ 
pared to twelve cocks from the thirty-seven birds in the Low 
Protein Section. 

The High Protein hens were then put in a cinder run. 
Eighteen hens were selected from the Low Protein batch and 
separated for convenience into two equal parts. One batch was 
put in a cinder run along side the High Protein birds, and the 
other in a grass run for a comparison in egg laying capacity. In 
this way the advantages of grass over cinder runs might be 
estimated. The ration mentioned in Experiment I was gradually 
introduced. 

Egg laying commenced on July 18 in the High Protein 
section, and on August 2 and 10 in the Low Protein grass and 
Low Protein cinder pens respectively. 


July 18-A/ug. 81 

High Protein 
Section. 

No. of Averv't, 
Eggs. Eggs. 

oz. 

810 1.5 

September 

28? 

1.7 

October 

128 

2.8 

November 

154 

2.1 

December 

188 

2.1 

January 

118 

2.0 

February 

142 

2.2 

Mardh 

192 

2.8 

April 

189 

2.2 

May 

127 

2.1 


1780 

2.0 


Low Protein 

Lmr 

Protein 

(cinder run). 

(grass run). 

No. of 

A ver wt. 

No, of 

Aver i ct 

Eggs. 

Eggs. 

Eggs. 

Eggs. 


oz. 


oz. 

148 

1.1 ... 

M2 

1.2 

158 

1.7 

114? 

1,8 

187 

2.0 

154 

2.1 

128 

2.8 ... 

125 

2.0 

185 

2.0 ... 

98 

2.0 

101 

2.1 

124 

2.0 

97 

2.2 .... 

120 

2.0 

150 

2.1 

162 

2.0 

97 

2.0 ... 

128 

2.0 

99 

2.2 . . 

116 

2.2 

1248 

1.9 

1810 

1 9 


Although the number of birds in each section appears low 
for accurate experimental results, the above figures show that 
there is a distinct advantage of feeding a high protein ration as 
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well as an advantage of a grass run over asphalt when a low 
protein ration is provided. It is hoped to repeat this experiment 
on similar lines with a larger number of birds so as to provide 
financial results. 


EXPERIMENT III. 

This experiment was carried out on similar lines to Experi¬ 
ment II, except that a Medium Protein ration was included (con¬ 
taining half as much protein as the High Protein ration), the 
object being to investigate the effect of protein on the laying 
capacity of young birds m grass runs. Three lots of fifty-two 
day-old chicks were put in separate brooders on April 80, and at 
the end of twelve weeks financ ial results on live weight increase 
were calculated as before. 


Financial Results. 

High Protein Section — 

Total cost of High Protein ration for first twelve w r eeks— 
£2 5s. 4d. 

Total li\e weight of chicks at three months old—125 lb. 

Cost of food to produce 1 lb. live weight—4.35d. 

Medium Protein Section — 

Total cost of Medium Protein ration for first twelve 
weeks- £2 4s. Od. 

Total live weight of chicks at three months old—120 lb. 

Cost of food to produce 1 lb. live weight increase - 4.4d. 

l/ow Protein Section— 

Total cost of Low Protein ration for first twelve weeks— 
£2 7s. 2d. 

Total live weight of chicks at three months old -88 lb 

Cost of food to produce 1 lb. live weight—5.9d. 

Although there was only a slight advantage in feeding a High 
Protein over a Medium Protein ration, it cost approximately |d. 
more to produce 1 lb. live weight increase in the Low Protein 
section than in the High Protein section. 

To a poultry farmer of this nature* producing 5,000 table 
birds per annum at an average weight of 0 lb. per bird, his 
financial gain when using a High Protein ration in preference to a 
ration low in protein would amount to approximately £70. 

Casualties up to twelve weeks old amounted to four, three 
and two in the High, Medium and Low Protein sections 
respectively. 
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Culling took place in August with the following results:— 



( octcit. 

PutteU . 

llijph Protean [>en 

2H 

20 

Medium Protean pen 


2a 

I/m r Pirotpin }K*n 

Ih 

82 


Twenty pullets from each section were then placed in their 
respective laying houses and gradually changed into their 
different laying rations (see Experiment II). Dry mash, oyster 
shell and water were available to the birds at all times, and grain 
was provided every evening. 



The number of eggs and total weight of eggs from each 
section were recorded daily and the body weight of the birds 
noted at intervals of three months. 
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Egg laying results from September, 1935—May, 1986 :— 

High Protein Medium Ptofein f,ow Protein 
Section. Section. Section. 

A\ craft# weight of birds, 

August :jo. m;> .. :j.s )b. . :j.r» n> a 2 lb. 

Average weight of birds* 

May w, nm ;,n lb. lb. 5.0 lb. 
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1.9 
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2.1 

l hvember 

, . )<»;> 

l.H 

212 

1.9 .. 

1n;j 

1.9 
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2.0 
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2.0 
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2.0 

February 

:>T2 

1.9 


2.0 
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2.0 
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2.0 
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2.0 
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2U>:5 

2 0 
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lb 
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Comparative of pro¬ 

ducing one down eftfss, 
niaxli and ror-u rostimz 
It) , 9 6, 9 - |K*r J00 lb 

reN(**< lively :} 7d. 4, Id a. fid. 

The above figures show that birds reach maturity and begin 
to lay earlier when fed on a high protein ration, and that in the 
first eight months of the laying period SOO more eggs were pro¬ 
duced than in the low protein section. In spite of the low cost 
of the low protein ration, the cost of producing a dozen eggs 
was approximately 2d. and Id. more than in the high and medium 
protein sections respectively. To a poultry farmer with 1,000 
birds of this description a difference of £110 would result when 
using a high in preference to a low protein ration. Comparing 
these results with those in Experiment X, it is observed that a 
high protein ration is more essential for young laying birds than 
after maturity is reached. 

Change in the Botanical Composition of the Sward. 

Composition of the original sward :— 


% 

Wild White Clover M 

(»ms« .. . 4T 

Damleiliions H 

'Hustle* ami weeds 6 
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Composition of sward after sixteen weeks’ treatment:— 



W(jk Protein 

Medium Protein 

Low Protein 


Section. 

Sect km. 

Section. 


% 

% 

% 

Wiki WJiiite Clover 

112 

tit 

a 

( iroMS 

52 

28 

m 

Dandelion* 

12 

ti 

4 

TOstlt** and weeds 

2 

2 

1 


Here again the low protein birds supplemented their protein 
deficiency by consuming the clover and weeds, whilst the herbage 
in the high protein section remained untouched. Intermediate 
results were obtained throughout the experiment from the 
medium protein section. 

Similar experiments to the above are in progress and are, up 
to date, providing identical results. 

Throughout these experiments there seems to have been a 
correlation between the number of males produced and the 
amount of protein added to the ration of the parent birds. In¬ 
vestigations into this matter with larger numbers are now in 
progress. 


THE LABORATORY EXAMINATION OF 
RAW GRADED MILK. 

Bv S. B. Thomas, M.Sc., 

I’niversitj CoMcgv, Al»orystw>tli. 


The following bacteriological standards for the various 
classes of raw graded milk in England and Wales were prescribed 
by the Milk (Special Designations) Order, 1928. 

Certified milk must not contain more than 80,000 organisms 
per ml. and no eoliform organisms in 1/10 ml. 

Grade A (Tuberculin Tested) Milk and Grade A Milk must 
not contain more than 200,000 organisms per ml. and no eoliform 
organisms in 1 /100 ml. 

Other standards and tests have been prescribed in the 
revised Order which came into force on January 1 , 1987. The 
bacteriological results presented in this paper were obtained 
during the official examination of graded milk from twelve dairy 
farms situated within fifty miles of the laboratory. Monthly 
samples were obtained from six of these farms over a period of 
ten years and for periods of two to four years in the case of the 
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others. Samples of one pint (approximately (500 ml.) of morn¬ 
ing’s milk were taken at random from the delivery vans and 
forwarded to the laboratory in wooden boxes. The samples 
from the two Certified producers were sent in ice-boxes. On 
arrival the bottles were kept at GOT. until tested at 28 hours 
after milking. 

The technique of examination was according to the recom¬ 
mendations given in the Ministry of Health Memorandum 
180/Foods (1928), that is, dilutions of 1/10, 1/100 and 1/1,000 
ml. milk were plated on standard agar. 

Three tubes containing 10 ml. of bile salt, lactose, peptone 
water and a Durham’s fermentation tube were inoculated each 
with I /10 ml. of a Certified sample, and 1 /100 ml. of a Grade A 
sample. Plates and tubes were incubated for 48 hours at 37 0 C. 

In order to obtain more detailed knowledge of the amount 
of coliform organisms present, dilutions of 1 ml., 1 /10th, 1/100th 
and 1/1,000th ml. were also inoculated. 

The conditions of milk production and distribution varied a 
good deal from farm to farm, but generally they were about the 
best obtainable in Mid-Wales at this time. The producers were 
pioneers of clean milk production in their respective districts and 
as such were most enthusiastic in applying all the knowledge 
appertaining to the production of low count milk. It is 
important to note that the utensils on each farm were 
efficiently steam sterilised. The milk was also cooled immed¬ 
iately after production, but many were unable to reduce the 


TABLE 1. 

Bacteriological results for the Twelve Farms. 




i 


Per cent. 



j 

V umber of 

samplei* 

Faria 

Milk 

Number of j 

tamp tea 

trithin 

Code So, 

Resignation. 

count in milIf. j 

examined. 

designation. 

. ___ 

C. 

Certified. 

1 

2« 


87 

L. 


85 

84 

90 

A. 

Grade A (T.T.l 

83 

108 

88 

N. 

20 

107 

87 

T. 

1 f 

24 

! 

! 79 

G 


U 

57 j 

! 95 

y! 


! 15 

55 j 

| 78 

B. 


18 

24 

79 

V. 


20 

19 

90 

D. 

G 

25 

21 j 

95 

La. 

Grade A. 

22 j 

90 j 

Hi* 

P. 


I 20 

l ! 

54 j 

85 
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temperature below 56 J -00° F. during the warmest periods of 
the year. 

The results of the bacteriological examinations demonstrate 
clearly the care taken in the production of the milk (Table I). 
The two Certified producers were able to keep within the rather 
strict standards for this grade in approximately 90 per cent, 
of the samples. Only 5 per cent, of the samples submitted for 
examination by two of the Grade A (T.T.) producers failed to 
attain the desired bacteriological standards. Of a total of 870 
samples examined, S7 per cent, attained the prescribed 
standards. 

The satisfactory nature of the results as a whole is clearly 
shown by the fact that during winter and spring months, 
bacterial counts under 10,000 per ml. were recorded for 68 per 
cent, of the samples and that eoliform organisms were not 
detected in 57 per cent. Slightly poorer results were obtained 
for summer and autumn samples, but even then, only a few 
samples gave counts over *200,000 per ml., or eoliform organisms 
in 1/100 ml. 

TABLE II. 

Colony count results, showing seasonal variation. 




Demnlter- May 

June-So member. 

All Year 

Qualify. 

fhictei ml Count 

— - — — 



t 



yrovp per hit. 

So. of 
Sample* 

!*<r 
< >i»f 

So. of 
Sample* 

V*r 

J Cent 

So of 
Samples 

Vet 
< eat 

- — 

-- * 

-- 


— -— 

l - - 

“ --- * 

’ 

Kxcellen! . 

0 - 10,4*00 

2 72 


20) 

! 

477 


Very (*oo<l ... 

J0,001 - .VM)00 

94 

**“ 

m 

j 2« 

20H 

24 

Fair. 

;»0,ooi - 2 ** 0,000 j 

*• 

0 

70 

i I' 

12 o 

n 

Poor ,. 

200,001 - ,>oo.ooo! 

1 ► 

4 1 

i 

25 

1 :• i 

OS 

i 

i 

Very Poor 

Over 500,000 j 

0 t 

i 

| 

2 ) 

! | 

20 

: 

J 

..H 

Tot\i. .| 


h»o | 

i <2 

j ion j 

1 ^ i 

" 

t*70 | 

i 
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TABLE III. 

Results of tests for Coiiform Organisms. 


Coiiform Qn/anismn 
Content* 

| December- May 

June S or ember. 

Total. 

No. of 
Samples. 

O' 

1 0 

So. of 
Sampler. 

1 

« 

So. of 
Sample* 

<» } 

Absent in 1 ml. 

106 

r»7 j 

i 

127 | 

40 

200 

40 

-r 1 ml.1 

4 5 

18 

r»i : 

17 

01 

18 

+ j/imh ml. 

47 

24* 

m j 

20 

110 

21 

F t/IOOth ml. 

ti 

» 

24 

S 

oo 

« 

1 1/1 ,000th ml.I 

5 

•» 

25 

9 

00 

0 

i 

lorn . j 

237 

Hrt) 

24»3 

100 

500 

44)0 
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Practically half the number of samples which failed to 
attain the prescribed standards were taken during the warm 
weather of June to August. (Table IV). The lack of facilities 
for efficient cooling as well as the effect of high temperatures 
during the transport of the sample can be advanced as possible 
explanations. 

It is interesting to note that in the Milk (Special Designa¬ 
tions) Order, 1030, the seasonal effect has been taken into con¬ 
sideration, and a slightly more lenient standard fixed for the 
summer months. 

Thomas and Lewis (1928) and Thomas (1931)) have pre¬ 
viously indicated the importance of the influence of seasonal and 
transit temperature factors in the bacteriological grading of 
milk. 


TABLE IV 

Seasonal Distribution of samples failing to attain the prescribed 

standards. 


i 
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is 
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JO 
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1H 
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The nature of the tests used in this country for the bacteri¬ 
ological grading of milk, whether for advisory or official 
purposes, has had a considerable influence on the educational 
methods used in the development of the clean milk movement. 
Advisory and control laboratories have for the past ten years 
employed the plate count on standard agar or milk agar, eoliform 
test, methylene blue reduction test, keeping quality at 15 C., 
and in some cases direct microscopic examination. At least 
three, and often four of these tests have been used simultan¬ 
eously. The results thus obtained have been of much greater 
value to the milk producer and the dairy instructor, than if only 
one of these tests had been used. Not only is it possible to 
obtain a general idea of the nature of the micro-flora present 
when the results of a number of these tests are studied, but a 
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stricter bacteriological standard is enforced. This is proved by 
a study of the cumulative effect of the two tests used in the 
examination of the series of samples under discussion. (Table 
V). On the results of the plate count and coliform test, 314 
samples were below standard. If the plate count alone had been 
used only 60 per cent, of this number would have failed, and if, 
on the other hand, the results were judged on the coliform test, 
only 76 samples (67 per cent.) would be below standard. 

TABLE V. 


Failure to attain prescribed standard according to teat employed. 


i 

Failed to attain derived bacteriological 
standard* on :— 

\ umber of 
Samples. 

Per 

vent. 

j 

Both Colony count awl Coliform test 

i 81 

\ 

i 27 

Colony count on»l> 

f an 

! nn 

CoKfnrm test only \ 

45 

40 

Total 

!H 

100 


During the years 1029 to 3986 the pint bottles of morning 
milk from the twelve farms were tested for fat content. The 
results available for 500 samples show more than the usual vari¬ 
ation. (Table VI), Nearly 3 7 per cent, were found to be below 
8 per cent, fat content. This compares unfavourably with 
results of examinations of milk from churns. According to a 
Ministry of Agriculture Bulletin (1930) the results for about 
9,700 samples from churns delivered from twenty-five farms at 
two factories indicate that 7 to 8 per cent, is a maximum figure 
for the percentage of churn samples to be found under the 
presumed legal standard of 3 per cent. 

On the other hand, 26 per cent, of the bottled milk samples 
contained over 4 per cent, butter fat. The arithmetic mean for 
the 500 samples is 3.04 per cent. 


TABLE VL 

Fat content of bottled milk. 


Butter Fat Font eat 

1 

.V umber of | 
Samples, j 

Per 

Cent. 

Coder 2.0 }wt cent 

. . .~l 

10 

2.0 

2.0 -2.9 t>er cent. 

74 

14.8 

3.0— 3.9 per cent. 

28b' 

57.2 

4.0- 1.9 per cent. 

m \ 

19.8 

3 per cent, and over 

m 

G.2 

Totm, 

500 

] 

100.0 
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Unless precautions are taken to thoroughly mix the milk 
from a number of cows before the commencement of cooling and 
bottling, variations of this nature can always be expected. 

Summary. 

1. The results of the bacteriological examination of 870 pint 
samples of graded milk from twelve farms are given. 

2. The prescribed bacteriological standards were attained by 
87 per cent, of the samples. 

3. Bacterial counts under 10,000 per ml. were recorded for 
55 per cent, of the samples, 

4. Nearly half the number of samples failing to attain the 
prescribed standards were taken during June to August. 

5. The butter fat content of the bottled milk showed much 
\ ariation. 
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TIIK COMPA RAT1VK V A LI E OF MILK 
AGAR AND STANDARD AGAR FOR THE 
RACTERIOLOGIGAL EXAMINATION OF 
RAW AND PASTEURISED MILK. 

By S. B. Thomas, M.Sc., 

r in versify C’olU'ge, Aberystwyth. 


Introduction. 

Laboratory methods for controlling the hygienic quality of 
milk have been in use in the various European countries and 
American States since the beginning of this century. The 
necessity for the use of standardised technique was realised 
fairly early, and in the first report (1910) of the Committee of 
the Laboratory Section of the American Public Health Associa¬ 
tion on Standard Methods for the Bacteriological Examination 
of Milk, details regarding the preparation of standard agar 
medium are given. Except for the substitution of beef extract 
for beef infusion, ail editions of this publication up to the sixth 
(1984) are very much on the same lines with regard to the 
composition of the agar medium used. 
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With the development of Clean Milk Competitions in 
England and Wales, the Ministry of Agriculture produced in 
1924 a Guide to Clean Milk Competitions m which the technique 
for the preparation of Standard Agar of similar composition is 
given. The agar medium recommended in Memorandum 
139/Foods, issued by the Ministry of Health in connection with 
the Milk (Special Designations) Order, 1923, was of the same 
composition - 

Water 1.000 Mil. • 

PopNme .*> jjmis 

Beef fcxtrwt :j tfmtv 

\gar ... . 15 jjrmi**. 

This so-called standard medium has been subjected to much 
criticism, and various workers have suggested alternative media, 
Ayers and Mudge (1920) proposed the addition of milk powder 
to the agar, but they were then mainly concerned with a simple 
method for detecting the chief groups of milk bacteria- acid 
producing, peptonising, alkaline and inert. Norton and 
Seymour (1920) compared four different media with standard 
agar, including a modification of the Ayers and Mudge milk 
powder agar. They found this milk agar to have the best 
nutritive value for both raw and pasteurised milk bacteria. 
Dement and Dorner (1931) found that their particular skim milk 
agar media gave counts approximately 20 to 50 per cent, higher 
than that of a standard flesh extract peptone agar. McIntosh 
and Whitby (1931) working with pasteurised milk, obtained much 
higher counts on a meat extract peptone agar. Hiseox, Hoy. 
Lomax and Mattick (1932) using standard agar to which sterile 
separated milk had been added, also found enormous increases 
in the plate counts of some samples of raw milk and many 
samples of pasteurised milk over those obtained on standard 
agar. Devereux (1932) noted the failure of many milk bacteria 
to grow on plain nutrient agar, and recommended a medium in 
which yeast extract, peptonised milk and dextrose were 
incorporated. 

As a result of these investigations the fourth edition of the 
“ Guide to the Conduct of Clean Milk Competitions ” (1932) 
recommended the addition of 10 ml. of fresh, raw, cleanly- 
separated milk to each litre of the agar before autoclaving. 
Anderson and Mean well (1933) found that a medium containing 
0.5 per cent, sterile milk not only gave a higher count, particularly 
with pasteurised milk samples, lint also diminished discrep¬ 
ancies in the counts between different dilutions. Thomas (1934) 
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also published results for 295 samples of raw milk and found that 
the addition of sterile milk to the standard agar had a favour¬ 
able influence on the number and size of the colonies that 
developed* The increase in number, however, was not so 
significant as that obtained by other workers for pasteurised 
milk. 

Bowers and Hucker (1935) during an investigation of 
possible modifications of the standard agar recommended for use 
in the Standard Methods of Milk Analysis found that the 
addition of a fermentable carbohydrate and 0.5 per cent, skim 
milk increased its efficiency. The medium that was found to give 
the best results in developing all the usual and unusual types of 
bacteria of samples ordinarily examined in milk control labor¬ 
atories was one containing 0.5 per cent. Tryptone (Difco), 
0.1 per cent, glucose, 0.5 per cent, skim milk and 1.5 per cent, 
agar. Wilson el al (1035) confirmed the above investigations 
and recommended a medium containing yeast extract, 1 per cent, 
fresh whole milk, peptone, and washed shredded agar. Provan 
0930) published results for 123 samples of pasteurised milk 
obtained from five creameries in the Midlands. He showed that 
the effect of the addition of milk to the medium was greatest 
with milks having a high count. 

Barkworth (1930), using data supplied by Provan and 
Thomas, as well as his own figures, carried out a statistical exam¬ 
ination of the significance and comparative value of milk agar 
for 398 raw and 124 pasteurised samples. He was able to show 
that the use of 1 per cent, milk agar gave a significant increase 
in colony numbers for both raw milk and pasteurised milk at all 
levels of count. There was a marked increase with pasteurised 
‘ milk on the 1 /100 and 1/1,000 ml. plates. Milk agar also gave 
better colony growth, tending to more rapid and accurate count¬ 
ing. Memorandum 189/Foods (January, 1937), issued by the 
Ministry of Health in connection with the Milk (Special Desig¬ 
nations) Order, 1939, recommends for the testing of pasteurised 
milk an agar medium containing 1 per cent, whole milk, 0.3 per 
cent, yeastrel, 0,5 per cent, peptone, and 1.5 per cent. agar. 
It is anticipated that the Seventh Edition of the American 
44 Standard Methods of Milk Analysis ” will contain modifications 
in this direction. 

Technique Used. 

In the present investigation a series of 265 samples of raw 
milk from thirty-four farms and 58 samples of pasteur¬ 
ised milk from three creameries has been studied. The samples 
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were forwarded in six ounce bottles (not in ice boxes), kept at 
00°F. on arrival at the laboratory, and plated within 24-28 hours 
of production or pasteurisation on standard agar as well as on 
agar containing 1 per cent, separated milk. Three plates of 1/10, 
1/100 and 1/1,000 ml. dilutions were used for each method, 
incubated at 37° C. for forty-eight hours, and an illuminated 
chamber and tally counter was used for counting colonics. Plates 
containing the nearest to 800 colonies were taken as being the 
most satisfactory. 

Results Obtained. 

The ratio of the colony counts on the two media was worked 
out separately for each sample. When the results are arranged 
according to frequency distribution (Tables I and II) it is 
observed that the milk agar counts are distinctly higher for both 
the raw and pasteurised milk samples. The favourable influence 
of milk agar is much more marked in the case of pasteurised 
milk. Of the raw milk sample's tested, 81 per cent, showed 
higher counts with milk agar, the corresponding figure for 
pasteurised milk being 98 per cent. If the possible limit of 
error of sampling be placed at 40 }>er cent., it is found that at 


TABLE I. 

Ratio of colony count on milk agar to that on standard agar. 
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TABLE II. 
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least 46 per cent* of the raw milk samples, and 79 per cent* of 
the pasteurised samples show a significantly higher count on milk 
agar. 

TABLE 111. 

Ratio of the count on milk agar to that on standard agar. 
Arithmetic mean of all ratios. 




No. of 

8 ample*. 

Ratio. 

It a* milk 


263 

1*9 

Pasteurised milk 


33 

4.H 


When the arithmetic mean of all the ratios is taken 
(Table III), milk agar produced a count, on the whole, nearly 
twice that obtained on standard agar in the case of raw milk 
and over four~and~a~haif times greater with the pasteurised 
samples. Arranging the ratios according to the bacterial con¬ 
tent of the samples shows the striking effect of milk agar on the 
results obtained with high count milk (Table IV). This is again 
more marked in the case of pasteurised milk. 


TABLE IV. 

Influence of addition of milk to standard agar. Samples arranged 
according to bacterial content. 
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The above results are compared with those obtained by 
Bowers and Hucker (1965) and Wilson vt al (1965) in Table V. 
The weighted means of all the ratios obtained in the three groups 
of series are 1.7 for raw milk and 6.7 for pasteurised milk. 

Mastitis Milk. 

In order to find whether the milk agar medium is suitable 
for the growth of such parasitic organisms as mastitis strep¬ 
tococci, samples were drawn under aseptic conditions directly 
into sterile bottles from the udders of twelve cows showing 
clinical and microscopic evidence of streptococcic mastitis* The 
samples were plated on milk agar in 1 /100, t /1.000 and 1 /10*000 
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TABLE V. 


Investiga¬ 

tion. 


Ram Milk . 

Pasteurised Milk. 

Comparison. 

No. of | 
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Bowers and 
Hacker 
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ml. dilutions within twelve hours of milking, and incubated at 
87 0 C. for seventy-two hours. An illuminated chamber and a 
magnifying glass of 4 inches focal length were used for counting. 
The colonies were generally of pin-point size, even in some low 
count samples. The counts obtained are given in Table VI. The 
bacterial content of normal healthy udders does not generally 
exceed 5,000 colonies per ml. The results obtained show that at 
least a considerable proportion of the mastitis streptococci have 
grown on the milk agar, particularly in the cases of acute 

TABLE VI. 
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mastitis. In order to prove whether all the viable mastitis strep¬ 
tococci can grow on this medium a comparison with blood agar 
is needed. 


Growth of Thermophilic Milk Bacteria. 

A recommendation is made in the Sixth Edition of the 
American “ Standard Methods of Milk Analysis 99 (1934) that a 
so-called Yeast Dextrose agar be used for the detection of 
thermophilic bacteria. A dehydrated form of this agar having 
the following composition was compared with milk agar. 


Bacto Beef Extract 
Bacto Peptone 
Glucose 

Baoto Tryptone 
Bar to Yeast Extract 
Agar 

Distilled water 


0.80 pet cent. 
0.50 per cent. 
0.U) per cent. 
O.Sfj per cent. 
0.10 per cent. 
1.50 per cent. 


Fifteen samples of milk taken on different days towards the 
end of the pasteurising run from a plant known to contain 
thermophiles were plated in 1/10, 1/100 and 1/1,000 ml. dilu¬ 
tions on both media in duplicate and incubated for forty-eight 
hours at 55° C. and at 03° C. Colony counts ranging from 2,000 
to 250,000 per ml. were obtained. Higher counts were obtained 
on the milk agar for fourteen samples. This was very striking 
in the case of the counts at 63° C.— a temperature at which true 
thermophiles only can grow (Table VII). The results from this 
rather small series show clearly that milk agar can be usefully 
employed for stimulating the growth of thermophilic bacteria* 

TABLE VII. 

Ratio of the colony count on milk agar to that on yeait dextrose agar. 

(Arithmetic mean of all ratios). 



Temperature 

No. of 



of Incubation. 

Sam pic 

Ratio. 

Pasteurised Mlk, 

53° C. 

15 

8 .*.' 


63° C. 

15 

14.5 


Discussion. 

Memorandum 189/Foods (1937) issued by the Ministry of 
Health (London) recommends that the Coliform test and the 
Methylene Blue Reductase test be used for the routine official 
examination of raw designated milk (Tuberculin Tested and 
Accredited). 
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Colony counting on milk agar has been, however, retained 
as the official method of grading designated Pasteurised milk. 
In addition it is obvious that lor investigational and advisory 
work on raw and pasteurised milk the use of an agar medium 
will always be necessary. Agar, containing peptone and beef 
extract without a fermentable carbohydrate remained as the 
standard medium for the examination of milk for over twenty 
years, since it was generally believed that it developed a constant 
proportion of the organisms present. During recent years it has 
been realised that standard agar is not sGjt&ble for the growth 
of mastic streptococci, as wel! as the themi@|ajiilic bacteria of 
milk. Furthermore, it is evident that tKc various kinds of lactic 
acid streptococci cannot develop to any aj*>p¥feeiable extent in a 
medium devoid of a fermentable carbohydrate. As Hiscox, Hoy, 
Lomax and Mattick (1932) state, the method which gives the 
highest count whilst still allowing the test to be simple and 
inexpensive, may be expected to prove the most satisfactory for 
the general examination of milk. For routine and advisory work 
this will still be the attitude of the dairy bueteriologist whether 
he is concerned with the examination of raw or pasteurised milk. 

Apart from the investigation of the public health safety of 
milk, where it is necessary to rely on animal innoeulation, 
bacteriological grading is mainly concerned with the keeping 
quality and pasteurisability of the milk. In order to investigate 
the many aspects of these two points either at the farm or factory, 
the dairy bacteriologist will be concerned with :— 

(a) Tests for the presence of mastitis organisms in raw milk. 

(f>) Tests for the sterility of dairy utensils and equipment at 
farm and factory. 

(c) Detection of thermoduric and thermophilic bacteria. 

(d) Detection of the coliform organisms of raw and pasteur¬ 
ised milk. 

The quickest and simplest way to carry out the initial parts 
of such work is to plate out various dilutions on milk agar or on 
selective media such as blood agar, allied with direct microscopic 
examination of the milk. 


Summary. 

The results of this investigation indicate that the addition 
of 1 per cent, skim milk to standard agar increased the colony 
count by a ratio of 1.9 in raw milk samples and by a ration of 
4.8 in pasteurised milk. 
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An examination of mastitis milk has shown that parasitic 
streptococci are able to grow as pinpoint colonies on milk agar. 
Colony counts of over ten millions per ml. were obtained. No 
comparison has been made with blood agar. 

Milk agar was found to be much more suitable than yeast 
dextrose agar for the growth of thermophilic bacteria at 55 C. 
and particularly so at 03° C. 

An inexpensive medium of this nature which can be prepared 
by a comparatively simple method is still required for advisory 
and investigational work in bacteriological laboratories. 
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THERMOPHILIC BACTERIA IN RAW AND 
PASTEURISED MILK. 

By S. B. Thomas, M.Sc., 

University College, \ben s>t\\ \ th. 

Introduction. 

Thermophilic bacteria have been shown to be of great 
importance, causing certain defects in canned food and sugar, 
and they are of considerable significance in the dairy industry. 
The optimum temperature for growth is around 55°—60°C. 
Most thermophilic >acteria are aerobic or anaerobic spore formers, 
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and strains have been studied which have shown growth after 
boiling for several hours. 

Much confusion has existed concerning the definition of 
thermophilic bacteria. Academically the term may be used for 
any micro-organism of unusually high optimum temperature of 
growth, for example, Streptococcus thernwphilus 9 and 
Lactobacillus thenuophilus . Food bacteriologists restrict the 
use of the term to organisms capable of growing at 55 C., whilst 
dairy bacteriologists now use it only for bacteria which grow at 
the temperature of holder pasteurisation, namely (>3 y C\ Though 
S, tkermophilus and L . thertnophilus are thcrmoduric (heat 
resisting) and a large proportion of their cells will survive heating 
for half an hour at 68 C., there is no evidence that they arc 
thermophilic according to the modern usage of the term. 

Thermophilic bacteria were first isolated from soil, manure, 
water, air, dust and hay. Miquel (1S79) isolated a spore forming 
bacterium which grew at high temperatures (12 to 70"C) from 
water derived from the Seine. This started a search for similar 
bacteria in a great variety of substances. A comprehensive 
review of this early literature is given by Robertson (1927). 

The study of thermophilic bacteria became important in dair\ 
bacteriology when it was realised that they grew profusely in 
pasteurising plants under certain conditions and increased the 
37C. colony counts of pasteurised milk. Leichmann (1894) was 
among the first to recognise that he had isolated from milk a 
bacterium with thermophilic properties. By 1900 a number of 
workers had isolated thermophilic bacteria from milk and some 
had noted the curdling of milk held at high temperatures. It 
was not until 1920 that growth of bacteria in pasteuring plants 
at 63°C. was definitely recognised. Breed (1932) has reviewed 
the literature dealing with thermophilic bacteria in milk pasteur¬ 
ised by the holder process. Yale and Kelly (1983) were able to 
show that the temperatures used in high-temperature, short-time 
pasteurisation (70"—72 C.) are above the optimum temperature 
for the growth of thermophiles. 

Some thermophilic bacteria have a wide range of growth 
temperatures so that the term facultative thermophile is used for 
organisms whose growth range is as low as 37°C. on the one hand 
and 08"C. or higher on the other. Such facultative thermophiles 
will continue to grow slowly even at normal room temperature, 
as has been demonstrated by Hansen (1933). The term obligate 
thermophile is reserved for those thermophiles which cannot 
grow at a temperature as low as 37°C. Hansen (1982) showed by 
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feeding experiments with Guinea-pigs that his strains of 
thermophiles were not pathogenic, and that pasteurised milk con¬ 
taining thermophiles is probably not harmful for human con¬ 
sumption. The presence in large numbers, however, of 
factultative thermophiles, leads to rapid deterioration of the 
quality of the milk, and is an indication of faults in the process 
of pasteurisation or management of the plant. Prickett and 
Breed (1929), Yale (1929), and Yale and Breed (1930) have 
summarised the conditions in the operation of holder pasteurising 
plants that favour the development of thermophilic bacteria. 
They are as follows :—(1) Repasteurisation. (2) Prolonged 
holding of milk in vats or in blind ends of piping at pasteur¬ 
isation temperatures. (3) Continuous use of long-flow holders or 
vats for more than two to live hours without flushing out equip¬ 
ment with hot water. (1) Passage of hot milk through filter 
clot Ik for more than one to two hours. (5) Presence of foam on 
milk which does not pass on when the vats are emptied at the end 
of each 30-minute period. (6) Growth of thermophiles on the 
walls of equipment and in milk deposits on equipment. 


Thermophilic bacteria in raw milk. 

Thermophiles are rare in clean raw milk, but milk heavily 
contaminated with bacteria derived from hay, silage, straw, cattle 
food and cow manure may show the presence of a number of heat 
loving organisms. Adams and Harding (1924) were able to 
detect the presence of organisms capable of growing at G3 r C. in 
28 per cent, of samples of common raw milk. Tanner and 
Harding (1920) reported thermophilic? bacteria, though not 
numerous, in all samples of raw milk examined. These forms 
of bacteria were also demonstrated in many samples of milk 
obtained direct from the udder, but only a few colonies appeared 
on their plates, and were justly attributed to air contamination. 
Prickett. and Breed (1929) found that these bacteria occurred in 
such small numbers in churns of fresh milk as delivered to a 
pasteurising plant, that incubation of 10 ml. samples at G3°C. 
for three days showed thermophilic bacteria in only 26 out of 
180 individual churn samples from 60 farms. Yale and Breed 
(1930) found agar plate counts at 63°C. of raw milk samples to 
be usually under 500 per ml. Some exceptions were noted, 
indicating that unusual conditions may produce a high 
thermophilic count in raw milk. The return of unsterile moist 
churns to the producers proved to be one of these conditions. 
Work carried out by House and Mattick (1931) in this country 
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confirmed the opinion that thermophilic organisms were rare in 
clean raw milk. Hansen (1929) confirmed the work done by 
Tanner and Harding on aseptically drawn milk. Milk was obtained 
direct from 118 cows, one sample from each quarter. A total of 
83G such samples were plated on a special yeast extract, glucose, 
tryptone agar, and inoculated at 56° C. or at C2 V C. Only sixteen 
colonies were obtained at 62° C., and these were considered to be 
due to dust and air contamination. Yale and Kelly (1933) 
obtained colony counts of thermophiles at 62 u C. for 125 samples 
of raw milk entering the pasteurisers at nine plants, ranging from 
less than ten to 4,500 per ml., with 85 per cent, of the counts 
less than 100 per ml. Counts higher than 100 per ml. were mostly 
due to the addition of pasteurised milk for repasteurisation. 

Methods Used. 

In the present investigation raw milk samples from seventy- 
nine farms and pasteurised milk from three factories were studied 
during the years 1930 to 1035. In all, 203 raw milk samples and 
eighty-six holder pasteurised samples were obtained in ten 
different series covering all seasons during this period (Table I). 

Clean and heavily contaminated raw milk was examined. 
For example, of the fifty-six samples comprising Series 3. 
40 (82 per cent.) gave plate counts at 37° C. under 10,000 per ml., 
whilst practically half the samples in Series 1 and Scries IV gave 
counts at 87 ° C. over 100,000 per ml. The pasteurised samples 
are likewise of two kinds; a few samples from Plant A—which 
gave no indication of faults in the process of holder pasteurisa¬ 
tion (either on inspection of the plant or as a result of bacteri¬ 
ological examination of the milk), and eighty samples from 
Plants B and C heavily contaminated with thermophiles. Many 
faults were observed in the process employed at these two plants, 
including repasteurisatian. 

Samples were forwarded to the laboratory in 6 oz. bottles, 
where they were kept at 60° F. until examined at 24-48 hours 
after milking or pasteurisation. The pasteurised milk samples 
were taken from ten-gallon churns which contained milk which 
had been pasteurised and cooled towards the end of the day’s 
xim. 

Breed (1932) and his associates at the New York Agricultural 
Experiment Station, Geneva, found the direct microscopic exam¬ 
inations of pasteurised milk to be of value in demonstrating the 
presence of thermophilic bacteria, particularly when used in con¬ 
junction with agar plates incubated at 55° or 63° C. This method 
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of examination was used for pasteurised milk, a note being made 
of the presence of excessive numbers of scattered or grouped 
long, thin u bent ” rods* 

All samples were plated out in 1/10, 1/300 and 1/1,000 
ml. dilutions on milk agar and incubated at 87 C. for three days, 
in order to obtain some idea of their hygienic quality. The milk 
was also plated out in duplicate on milk agar and yeast dextrose 
agar (see previous article) and incubated for two days at 56° C. 
and at 08° C. Since the growth of thcrmophiles was found to 
be markedly superior on milk agnr—the counts for this medium 
only are given in this paper. The raw milk was plated in 1 ml. 
and 1/10 ml. dilutions and the pasteurised milk in 1/10, 1/100 
and 1 /1000 ml. dilutions. Thirty ml. of the medium were poured 
for each plate incubated at 55" or 68 J C. The atmosphere 
in the incubators at these temperatures was kept as moist as 
possible. Control plates were poured daily and incubated at the 
three temperatures. Colonies were counted with the aid of an 
illuminated chamber, a hand-lens and a tally counter. 

Twenty ml. of milk were placed in sterile 0 in. x -jj- in. 
test tubes and 1 ml. of a (1 in 400) solution of methylene blue 
added. A concentration of methylene blue in milk of approx¬ 
imately 1 /800,000 was thus obtained. Sterile rubber bungs were 
inserted in the tubes and the mixture was inverted twiee before 
placing in water baths at 55’ and 03° C. They were examined 
for reduction at twenty-four and forty-eight hours but not 
inverted on examination. 

The type of fermentation was noted at forty-eight hours, the 
tubes were then well shaken and a microscopic examination 
carried out. 


Results Obtained. 

Microscopical examination of the pasteurised milk on arrival 
at the laboratory showed in 7(5 per cent, of the samples from 
Plants B and C an excessive number of characteristic rods, some 
showing spores. Thermophilic rods were not detected in any of 
the samples received from Plant A. 

An examination of the results of the colony growth at 37°, 
55° and 63 * 0. (Tables I, TT, III, and IV) indicates that 

(1) One-third of the raw milk samples were heavily contam¬ 
inated with mesophilic bacteria (37° C. count). Organisms able 
to grow at 55 ° C. were found in 87 per cent, of the samples, but 
only 26 per cent, showed any appreciable number of colonies 
(over 300 per ml.). True thermophiles capable of growing at 
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63° C. were detected in 22 per cent, of the samples, but only 
very few (2 per cent.) gave counts of over 100 colonies per ml. 

(2) The milk examined from Plant A was within the bacteri¬ 
ological standard fixed for pasteurised milk (less than 100,000 
bacteria per ml.). This plant was not heavily contaminated 
with thermophiles, only 10 per cent- of the samples giving counts 
of over 100 per ml. at 03 C. 

(8) The milk from Plants B and C was of poor hygienic and 
keeping quality. Only half the samples attained the bacteri¬ 
ological standard for pasteurised milk, whereas counts of over 
one million per ml. at 87 C. were recorded for 12 per cent, of 
the samples. True thermophiles growing at 03° C. were found 
in all samples; 00 per cent, showing counts over 10,000 per ml. 
at this temperature. 

(4) Incubation of suitable dilutions of raw and pasteurised 
milk in milk agar at 08° C. detected the presence of thermo¬ 
philes, and was preferable to incubation at 55 C , since the former 
gave a more definite assurance of bacterial growth at the temper¬ 
ature used in the holder pasteurisation process. 


TABLE III. 

Geometric mean of colony counts on milk agar (all samples). 


Haw Milk 

Pasteurise! (Plant \) 



Mean Count pnr ml. 

at : — 

,/; J c. 

r>r, 3 a. 

C3° C. 


!o,ooo ! 

21 

2 


34,000 

:*7 

4 

1 <•) ' . 

07,000 

S.700 

13,000 


TABLE IV. 

Arithmetic mean of colony counts on milk agar. 
(Series 7, 8, and 10 only). 


Raw Milk 

Pasteurised (Plant A) 



So. of 
Suinffh’S. 

Mfan Count per ml. 
at :— 

1 c. 

cr c. 


Mi 

8 

1 



133 

102 

Ml • • 

* J 

02,200 

48,100 


« Over one half the raw milk samples and one third of the 
pasteurised samples from Plant A did not reduce Methylene Blue 
at 88° C. in forty-eight hours. On the other hand, all the 
samples examined from Plants B and C were reduced within 
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twenty-four hours. (Table V). It was observed that some of 
the pasteurised samples were reduced in a much shorter period, 
reduction times under six hours being recorded. Reduction 
within twenty-four hours was only rarely observed in raw milk. 

Samples containing any appreciable number of thermophiles 
as indicated by the plate count, generally produced marked 

TABLE V. 

Methylene Blue Reduction at 63 : C. 




Pasteurised Milk, 


Raw 


Plants It 

Reduction lime. 

Milk, 

Plant A. 

and C. 

Reduction in 21 hours . 

7 


2;> 

Reduction in 48 hours . 

12 1 

i : 

0 

No reduction in 48 hours . . 

27 ! 

- \ 

0 

Total No. of sample* . . .. j 

40 j 

o i 

t?r> 


Percentage distribution. 




j I'astvuriscd Milk, 


Raw 


Plants It 


Milk . 

Plant d. 

and 

Reduction in 24 thorns 

13 

50 ' 

100 

Reduction in 18 hours . . . 

20 

: it i 

0 

No reduction in 4s hours 

59 

! ® ! 

0 


100 

! 

| ! 

100 


peptonisation in the tubes of milk held at 55 ’ C. or 63° C. within 
twenty-four hours, while few tubes produced acid or sweet 
curdling. All the thermophile contaminated pasteurised samples 
from Plants B and C were strongly fermented in forty-eight hours 
at 63° C., whereas only 24 per cent, of the raw milks were 
fermented. (Table VI). 

All the tubes fermented at 55° and 63° C. were characterised 
by the presence of numerous long, thin, slightly curved rods or 
shorter, thicker rods in pairs or short chains. Large numbers 
were generally present per microscopic field and counts ranging 
from 500,000 to a few hundred million per ml. were obtained by 
the Breed Microscopic Method. A number of tubes which did not 
indicate any visual fermentation were found to contain an 
abundant micro-flora on microscopic examination. The presence 
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of a large number of organisms (say 5,000,000 and over per ml., 
that is an average of ten or over per field) in milk held for 
forty-eight hours at 00° C. was found to be the most sensitive 
method for detecting the presence of thermophiles. It does not, 
however, give any indication of the number present in the milk 
before incubation. Positive results at 63° C. were obtained with 
30 per cent, of the raw milk samples, 33 per cent, of the efficiently 
pasteurised milk and for all the inefficiently pasteurised milk* 
(Table VII). 


TABLE VI. 

Fermentation at 55° C. and 63° C. 


jS hour* at r>“>° C. 


ho in a at ti.P C. 


\llaw Milh 


FcnnCnta - 
tioi i. 


No Frmicn- 
tat ion , 1 i I. 
Gu'rclled ■ < > 

PeptoTMMtl ! s. 


Total j 

S?»mpk*v | 


I'axU’u riscd. j 

[ 

limr Mill: j 

Pantei 

tritted. 

A. 

Plant B 

I Plant A . ! 

Plant B 

! 

and C. 

1 

1 

and C. 

. I 

I 

n. 1 

1 

i<». 

i 

loO 

,, 

0 . 



0 . , 

0 . 

2. 

.. i 

_j 


31 . 


2s! 

*1 

li ! 

1 
! 

i 

7*. j 

1 

i 

(u 

25. 


Percentage frequency table. 


• i 

I'cnnenta - 
tion 

}« 

Hair Mill. 

limn* at 



hours at CJ° C. 

Hasten rlscd. 

i _ 

Pair Mill, 

1 Pant curhoiL 

! __ 1 

1 l‘lonl . 

1 

1 . i Plant B 
| and C. 

I.. 

| Plant A. | 
! 1 

Plant B 
and C\ 

No luzmicn- 


j 

-1 


! 1 

1 < 


tiitioil . . j 

90. 


| 20. 

Hi. 

50. ! 

0. 

Curdled , 

U. 

0. 

1 ** 1 

1 

O. ; 

8. 

Paptoiuistxl > 

10. 

; .in. 


20. 

\ * r>0 ' ! 

92. 

Total 1 


i 

i 


i t 


Sampk^s j 

100. 

: iiKt. 

i 

j 100. 

^ i_______ _ 1 

100. 

: loo. | 

|_! 

UK). 


Taking the results of the five tests into account (Table VIII) 
it will be seen that between 20 and 30 per cent, of the raw milk 
samples contained thermophiles, but that very few contained any 
significant number. House and Mattick (1931) were able to 
detect thermophiles by the fermentation test at 03° C. in 70 per 
cent, of sixty-threc ordinary commercial raw milks, but only in 
3 per cent, of sixty-seven samples of clean raw milk. They state 
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TABLE VII. 

Microscopical examination after fermentation for forty-eight hours at 

55° C. and 63° C. 



! 

t 

55° C. 


C3° C. 


|Hair Milk 

i Past ev vised. 

i ... f 

Rmc Mill* 

| Pash a vised. 

i i 


i ! A. 

1 __ I 

R. $ ( *. 


i 

t -1. 

1 

.S' ('■ 

So organ- 


i 




l 

isms 

2>:i 

' 2. 

0. 

10 0. 

1. 

0. 

Many 


i 




j 

organisms 

o;{. 

' i. 

2:>. 

14 

2. 1 

1 23. 

Total 


i 





Samples 

Ul 

a. 

1 i 

1 

25. 

no. 

r». 

25. 



Percentage 

frequency table. 



l 

i 

:>:>> c. 



ar r 


| 

j^ua* Mtll 

; Past e a ri sed. 

! .. 1 _ 

Rt or Miff . ] 

! , Pits let 


1 

l 

1 

A. 

B. fir <\ 


ZZIIj 


No organ¬ 


i 



f 


isms 

50 

i 

0. 

70. 

1 07. 

o. 

Many 


I 


i 



organisms 

;*u. 

. 07. 

loO. 

30. j 

> . 

100. 

Total 

loo. 

; 100. 

100. 

100. i 
1 

100. 

100. 


TABLE VIII. 

Per cent, samples showing presence of thermophrles at 63 C. 



Test. 

Raic 

Milk. 

kasl* 

Plant . 

’urim d Milk. 

’ V atAs /> 

A. ; and ('. 

1. 

Yiieiosropiral examination on 
arri\al at laboratory 

_ 

0 

I 

76 

2 

Plate oount (I or more* eolonies 
|>er ml.) 

22 

50 

i 

1 


Plate rminl (mci 100 eoilonics 
per nil.) ... j 

o 

1(» 

j 100 

»>. 

Methylene Phu* Keiluetion in 
21 hours 

- ! 

50 

100 

L 

Fermentation in 18 hours 

21 

L " 

!; 1(10 

7). 

Mieroseopieal examination of 


i 

i 


milk held at #»:P (\ for 

18 horns 

30 

i 


i 

j 100 
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that their results indicate that the more carefully the milk is 
handled the less danger there is of the presence of thermophilic 
bacteria. The results obtained with clean and contaminated 
milk studied during the course of the present investigation con¬ 
firms their findings (Table TX). The poor quality milk examined 
(fifty-two samples) did not, however, contain many thermophiles, 
only three samples producing over one hundred colonies per ml. 
■at (53° C. 


TABLE IX. 

Comparison of thermophilic flora of clean and contaminated raw milk. 



Incubation at 37° 0 . j Incubation at 63 1 C. 


VlUSK. 

1 ~' 

j Ver 

j samp It 
| colony 
, per ml, 

cent 
’,8 With 
counts 
of:- 

JVr cent 
samples 
with 

ColifOi ill 

O maoism 8 
present in 
1/1000 ml 

/V/ 

samplv 
< of any 
pa ml 

CCHt. 

-v noth 
(aunts 
.of:- 

Per cent, 
samples 
fermented 
in 

48 hours, , 

Per cent, 
samples 
positive 
on Micro* 
scopic 
Examina¬ 
tion. 

Voder 
10,000. | 

Over 

100,000. 

1 or 
nunc 

100 or 
more. 

or as Milk. 

(Serin® 3.) 

7>C Sample. 

82 

! 

j 

1 

•> 

1 

j i 

0 

0 

\ 

til 

Poor. Quality 



J 





Milk. i 









1.J 

60 

67 j 

30 

C 

03 

71 

(scrips 2,4, and 6.) 






i 


r»2 Sample. ' 



1 



i 

i 


Source of Origin of Thermophiles in Raw Milk. 

Hay, straws silage and bran w r ere obtained from Farm A 
and examined for the presence of thermophiles. Suspensions of 
the materials were made in sterilised water, plated out on milk 
agar, and inoculated into sterile milk. Of twelve samples tested, 
all produced colonies on milk agar, mid marked peptonisation in 
the sterile milk when incubated for forty-eight hours at <>3\ 
Numerous rods and spores were detected in all the peptonised 
milks. 

Eight samples of cow manure taken from the cowshed at 
different times during winter and examined in the same w^ay, 
produced 150 to 2,000 colonies per gram. The colonies were 
generally found to be composed of spore forming rods, though 
three colonies of Actinomyces w r ere observed. 

The presence of thermophiles on vegetable material suggests 
that the original source of these organisms is the soil. In any 
♦ease, it is quite an easy matter particularly under unhygienic 
♦conditions, for tlm raw milk to be seeded with a small thermo- 
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philic inoculum along with the heavier mesophilic bacterial con¬ 
tamination. Where such milk is pasteurised under uncontrolled 
conditions, the organisms may be held for a few hours daily at 
50 ’ to 63 C., thus leading to their development in enormous, 
numbers. 

Some observations on the types of Thermophilic Bacteria isolated. 

A number of cultures of the thermophilic, aerobic, spore¬ 
forming bacteria were isolated from raw and pasteurised milk and 
studied with reference to their morphology, colony growth on 
milk agar, and growth in litmus milk at different temperatures. 

Morphologically there was very little variation in their 
appearance. The main type was a thin longish rod, often in pairs, 
with a rather characteristic bend or curve. Some cultures were 
composed of thicker rods, with shadow forms abundant. Most 
of the organisms were highly pleomorphic, long curved chains or 
filaments being generally seen in cultures older than three days. 
The majority of voung cultures were Grum negative, though 
Gram positive forms were found. Spores were mainly terminal 
or subtcrminal. 

The colonics on milk agar varied in size from pin-point 
types to large spreading surface colonies covering half the area 
of the j>etri dish. They were either greyish white or glistening 
white in colour, though some slightly yellow types were observed. 
Growth on milk agar slopes was often more luxuriant at 55 than 
at 63 . Some types died off at both temperatures on milk agar 
and yeast dextrose agar in three to five days. Other cultures 
kept their vitality for weeks on agar media. The facultative 
thermophilic cultures produced slight growth on milk agar slopes 
at 37* in four days, but no growth at 22° within fourteen days. 

A few of these cultures showing growth on agar at 37° were 
inoculated into litmus milk and incubated at 37° and 22°. Three 
cultures produced slight acidity at 37° in nine days, but no 
fermentation w r as observed at 22‘. 

Summary. 

(1) The presence of thermophilic bacteria in raw and pasteur¬ 
ised milk has been studied by means of five tests, namely : direct 
miseroscopic examination of pasteurised milk, colony count at 
55 and 08 c C., methylene blue reduction at 55* and 63% ferment¬ 
ation in fortv-eight hours at 55 and 68°, and microscopic exam¬ 
ination after incubation at these temperatures. 
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(2) It is shown that the methylene blue reduction test com¬ 
bined with the fermentation test at 63° C. are the most sensitive 
methods of detecting the presence of thermophiles. 

(3) Quantitative results can be best obtained by plating 
suitable dilutions on milk agar and incubating at 63° C. for two 
days. 

(4) Direct microscopical examination is useful as a quick 
preliminary method of examination for thermophiles in 
pasteurised milk. 

(5) A comparison of the results obtained at 55° and 03° C* 
shows that the latter is the best temperature for the examina- 
ation of milk thermophiles. A greater number of positive results 
are generally obtained at 55 C., but incubation at 63° C. will 
indicate their presence in any number. The ratio of the 55° 
count to that at 63 may, it is true, be as high as ten in the case 
of raw milk, but pasteurised milk contaminated with thermo¬ 
philes generally results in counts as high at 63” as at 55”. 

(6) The majority (78 per cent.) of the raw milk samples failed 
1o show any colonies on milk agar incubated at 63° C. Counts 
over 100 per ml. were very rare. 

(7) Half the samples of efficiently pasteurised milk contained 
a few thermophiles; but rarely did the plate count exceed 
100 per ml. 

(8) Faulty methods of pasteurisation led to the development 
of a large number of thermophiles; an average of approximately 
50,000 colonies per ml. being obtained at 63°. 

(9) All the faulty pasteurised samples reduced methylene 
blue in twenty-four hours at 03 , whereas only 7 per cent, of 
the raw milk samples did so. 

(10) All the samples of faulty pasteurised milk held for 
forty-eight hours at 63 produced a vigorous fermentation, gener¬ 
ally marked peptonisation though a few r cases of acid clot were 
observed. Only 24 per cent, of the raw milk samples were 
fermented. 

(11) Characteristic thermophilic rods were detected in all the 
contaminated pasteurised samples and in 30 per cent, of the raw 
samples, after incubation at 63 . 

(13) Thermophiles were detected in most of the samples of 
raw milk produced under unhygienic conditions, but only in 3 per 
cent, of the clean raw milk samples. 

(14) Thermophilic bacteria were isolated from hay, straw 
silage, bran and cow manure. 

(1$) The routine testing of pasteurised milk for the presence 
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of large numbers of thermophilic bacteria can usefully be em¬ 
ployed in advisory or control laboratories as an indication of the 
efficiency of the process of low temperature pasteurisation* 

(16) A brief desciption is given of the morphology and 
cultural characteristics of some thermophiles isolated from raw 
and pasteurised milk. A few cultures produced acidity slowly in 
litmus milk at 37°, but no cultures fermenting milk at 22" were 
studied. 
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THE COMPARATIVE VALUES OF THE 
COLONY COUNT ON MILK AGAR, THE 
COLIFORM TEST AND THE METHYLENE 
BLUE REDUCTASE TEST FOR THE 
GRADING, OF RAW MILK. 

By S. B. Thomas, M.Sc., 


Jane A. Tudob, B.Se., N.D.D., 

I'nivcmt) College, Aberystwyth. 


Wilson (1935) in a report on bacteriological methods for the 
grading of milk advocates the use of a slightly modified meth¬ 
ylene blue test at 37° C. in preference to the colony count and 
the coliform test. This recommendation was based on the results 
of comparative tests carried out on 360 composite samples of 
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morning and evening’s milk taken during live months at a large 
collecting station at Buckingham. Malcolm and Leitch (1986) 
examined 10,000 samples of milk of farm and factory origin over 
a period of twelve months, with a view to determine the degree of 
correlation between the modified reductase test and the plate count 
and coliform test. The results of their investigation led them to 
conclude that the reductase test is unreliable under certain con¬ 
ditions during cold winter weather. Nichols and Edwards (1986) 
have also compared the values of the plate count and modified 
methylene blue test. They examined 878 samples of milk taken 
direct from farms or from individual churns as received at a 
creamery. They found that the methylene blue test results gave 
reasonable agreement with those obtained by the plate count, 
and that for the general grading of milk, the methylene blue test 
appears to have outstanding advantages over the plate count. 

The official methods prescribed by the Ministry of Health 
(London) in Memorandum 189/Foods (1987), issued in connec¬ 
tion with the Milk (Special Designations) Order 1986, though 

TABLE I. 

Frequency Table. 

Summer Samples. 

(May to October). 





aio 


The Welsh Journal of Agriculture . 


TABLE II. 
Frequency Table* 
Winter Samples. 
(November to April). 



retaining the plate count lor the examination ol pasteurised milk, 
recommends the use of the modified methylene blue test associ¬ 
ated with the coliform test for the examination of Tuberculin 
Tested and Accredited Milk. 

With the view to determine the degree of correlation between 
these three tests under the conditions existing in Mid- and South 
Wales, 800 random samples of Tuberculin Tested, Accredited and 
ungraded raw milk were examined over a period of twelve 
months. 


Technique Used. 

The reductase test was carried out according to the tech¬ 
nique recommended by Wilson (1935) and the milk agar plate 
count and the coliform test as recommended in Bulletin No, 46 
of the Ministry of Agriculture (1934). 

Result* Obtained. 

The detailed results of the plate counts and reduction times 
recorded according to frequency distribution (Tables I and II) 








Grading of Raxv Milk • 


311 


show a fair amount o! general correlation, but marked discrep¬ 
ancies do occur. The difference in hygienic quality of the sum¬ 
mer and winter samples is well demonstrated; 75 per cent, of the 
samples during the latter period not being reduced in seven hours, 
whereas only 10 per cent, of the summer samples attained this 
standard. Similarly, the plate count results show that 50 per 
cent, of the summer samples and only 25 per cent, of the winter 
samples exceeded 100,000 per ml. 

The correlation coefficient for the summer scries is fairly 
high (Table III), but is not so remarkably high as that obtained 
by Wilson (1935), who gave a figure for “ r ” of —0.823. The 
results of the winter series show a much lower correlation. This 
is in agreement with winter results obtained by Malcolm and 
Leitch (1936). Wilson (1935), however, records correlation 
coefficients of —0.708 and —0.632 for scries examined during 
autumn and spring respectively, but it is important to note that 
his investigation does not include results for the cold weather 
period (December—March). 

TABLE III. 

Correlation coefficient (r) for methylene blue reductase test and 
logarithm of plate count, with regression equations. 

r. Standard Error. 

Series T 100 Summer Samples —0.66H 0.028 

Series 11 100 Winter Samples —0 437 0.016 

Regression equations. 

Where .r — Jogm it'll in of plate count and 

y time .in horn s to reduce methylene blue. 


Regression Equations. 

Value of y 
when x ~ 
log. :>.$0 ! 
| i.e. % 200 000 , 
! per ml. 

H 

55 » 


Honrs. 

Log. 

Count per 
ml. 

Summer Samples, 
x s- 5.70 — 0.20 v 
y « 13.62 — 1.79x 

4.13 

4.70 

50,000 

Winter Samples, 
x « 7.23 — 0.43v. 
y ~ 10,39 — 0.78x. 

6.26 

5.08 

120,000 


A comparison of bacteriological grading according to the 
methylene blue test on the one hand and to the combined plate 
count and coliform test on the other, shows significant discrep¬ 
ancies. (Tables TV, V, Charts I and II). 







samples attaining Certified and Grade A Standards. 


312 


The Welsh Journal of Agriculture. 


CHART 1. 

Summer Samples. 

Frequency Distribution—-Methylene Blue Test and Combined Plate 
Count and Coliform Test. 
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CHART II. 

Winter Samples. 

Frequency Distribution—Methylene Blue Te*t and Combined Plate 
Count and Coliform Test. 
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TABLE IV. 

Reduction times of samples grouped according to grades obtained by 
Plate Count and Coliform Test. 

Summer Samples. 





Reduction 

n Ttme, 


Grade . 

Bacterial 

Count, 

Coliform 

Organism*. 

0—41 hours . 
Below 
Methylene 
Blue 

Standard, 

4} *f hours. 
Attaining 
Methylene 
Blue 

Standard. 

Total 
Samples . 

Certified. 

< 30,000 

A bsent 

0. 

149. 

155. 


per tnl. 

In 1/10 ml. 


1 


Grade A. 

< 200,000 
jkt ml. 

_1 

Absent 1 
in 1/100 ml. 

___ _i 

21. 

1 02. 

: 

- 

86 

Below Grade A. .. 

> 200.000 

Present in 

121 

: 

*18. 

159. 


per ml. 

3/100 ml. 




Total Samples ... 


151 

249. 

400. 


It will be seen that 155 of the summer samples attained 
Certified Standards, but six of these (4 per cent.) failed to pass 
the Accredited Standard according to the methylene blue test. 
In the case of the winter series, 225 samples attained Certified 
.Standards, of which four, (2 per cent.), failed to pass the meth¬ 
ylene blue test. 

Of the 241 Grade A summer samples, thirty (H per cent.), 
failed to pass the methylene blue test, and of 295 Grade A winter 
samples eighteen, (G per cent.), reduced methylene blue in 
5} hours. 

TABLE V. 

Reduction times o-f samples grouped according to grade* obtained by 
Plate Count and Coliform Test. 

Winter Samples. 





1 

» Time. 


Grade, 

Bacterial 

Count. 

Coliform 

Organisms. 

0—5$ hours. 
Below 
Methylene 
Bine 

Standard. 

4 * hours. 
Attaining 
Methylene 
Blue 

Standard. 

Total 

Santples. 

Certified. 

< no, 000 
per ml. 

Absent in 
1/10 ml. 

4. 

221 . 

225. 

Grade A. 

. , . : 

< 200,000 
per ml. 

Absent in 
1/100 ml. 

14. 

56. 

70. 

Below Grade A. ... 

> 200.000 
per ml. 

Present in 
1/100 ml. 

48. 

57. 

105. 

Total 

Samples .... 


60. 

334. 

400. 
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A much higher lack of correlation is observed when a com¬ 
parison is made of the number of samples failing to attain 
Grade A standards by the plate count and coliform test with the 
number failing to pass the methylene blue test. 

Of 150 summer samples which failed to reach Grade A 
standards, 121 (80 per cent.) failed to pass the methylene blue 
test, while of 105 winter samples below the Grade A standards 
only forty-eight (40 per cent.), failed to pass the methylene blue 
test. This confirms Malcolm and Leiteh’s results for the cold 
weather period. They found that of 072 samples failing to con¬ 
form to the Grade A bacteriological standards during November- 
February, only 277 (41.2 per cent.) failed to pass the reductase 
test. 


TABLE Vf. 

Samples with colony counts over 400,000 per ml., passing the methylene 

blue test standards. 


Period. 

Total 

X umber of 
Sample*. 

i 

A umber of j 
Samples | 
irith ! 

Colon)/ j 
Counts J 
over j 

\0i),000 
per ml. j 

Sion pies )>a$suuj 

V ethylene Hive Test 
Standards 
hours Winter and 
i{ houis Summer 


i 

.Xu mber. 

| Ter cent. 

Summer (May-Ort.) 

too 

! i 

1 HK ! 

6 

j 

j o.s 

Whiter (Nov.-Apr.) 

400 

i... : 

i iW | 

i > 

11 

j :«.o 


TABLE VII. 

Percentage samples attaining Accredited Standards according to 

different tests. 


Tests. 

Summer , TPmfer 
Samples, j Samples. 

Colony count on Milk ogur and 
Coliform Test 

60.25 

j 1 *1. 4 i ) 

Colony count alone .... . 

t)1< 00 

78.75 

Colifora Test alone 

7 4.2.1 


Modified Methylene Blue Reductase 
Test . 

ti 2.25 

i 

1 

j 8.‘!.r,0 

Methylene Blue Test combined with 
Coliform Test .... 

57 .00 

! 76.75 
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A further examination of samples with plate counts exceed¬ 
ing 100,000 per ml. and thus definitely of very poor hygienic 
quality shows that many (39 per cent.) of the winter samples and 
some (7 per cent.) of the summer samples were satisfactory when 
examined by the methylene blue test (Table VI). 

A general comparison of the samples attaining Grade A or 
Accredited Standards according to the different tests (Table VII) 
also shows that the modified methylene blue test is much more 
lenient, particularly during winter, than the combined plate 
count and coliform test. Using the coliform test in conjunction 
with the methylene blue test, however, serves to retain a bacteri¬ 
ological standard for Accredited milk comparable with that 
prescribed for Grade A milk. 

Summary. 

A comparison of the results obtained during the examina¬ 
tion of 400 summer samples and 400 winter samples of raw milk 
by means of the colony count on milk agar, the coliform test 
and the modified methylene blue test shows that : — 

(1) The correlation coefficient for methylene blue reduction 
and the logarithm of the plate count obtained for the summer 
series is fairly high (—0.668), but much lower for the winter 
series (—0.437). 

(2) Of the number of samples that attained Grade A 
Standards according to the combined plate count and coliform 
test, 8 per cent, failed to pass the methylene blue test in summer 
and 0 per cent, in winter. Of the samples attaining Certified 
Standards 4 per cent, failed to pass the methylene blue test in 
summer and 2 per cent, in winter. 

(3) On the other hand, only S6 per cent, of the samples 
which failed to attain Grade A Standards failed to pass the meth¬ 
ylene blue tesfm summer and only 46 per cent, in winter. Thus 
the two systems of grading show very little agreement during the 
winter period. 

(4) A large proportion (39 per cent.) of the samples with 
very high colony counts (over 400,000 per ml.) satisfied the 
methylene blue test during winter. 

(5) The modified methylene blue test used alone is a much 
more lenient method of grading milk supplies than the combined 
plate count and coliform test. When the coliform test is used in 
conjunction with the methylene blue test, however, the standard 
set is very similar to that of the combined colony count and 
coliform test as used in this country previous to 1937. 
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PRELIMINARY TESTS 
FOR THE CONTROL 


WITH SLATE-DUST 
OF FLEA BEETLES. 


By the lute W. M\li>\vyn Dwies, B.Sc., Ph.D., 

I wiwrMty College, Bangui 


The Turnip Flea beetles (Phytlotntu spp) rank among the 
major insect peels of agricultural crops in North Wales. Each 
year, when there is a dry spell of weather during the middle or 
in late May, the young swede or turnip seedlings suffer consider¬ 
ably from the shot-hole damage caused bv the feeding of the 
fleabeetles, often better known, though wrongly described, as 
the turnip fly. Re-sowing is often necessary in many districts. 
Owing to the fact that the adult beetles hibernate in the hedge¬ 
rows and among decaying refuse it is probable that the mild 
winters in North Wales, and particularly in South Caernarv on- 
shire, account for the occurrence of considerable numbers 
on the root fields as soon as, and sometimes even before, 
the swede seedlings break through the soil. Records of attacks 
since 1028 show that in the seasons 1028, 1020, 1980 and 393t 
damage by fleabeetles was considerable and widespread through¬ 
out the province. In 1031, 1032, 1938 and 1035 the attacks were 
below normal, whereas in 1080 the severity of the attack varied 
considerably in different districts, largely owing to the frequency 
of local heavy thunder showers. 

In May, 1035, experiments were carried out at the College 
Farm near Bangor to control fleabeetle attack by means of seed 
treatment before sowing. A wide range of chemicals possessing 
strong repellent, odours were iirst tested in the laboratory to sort 
out those chemicals which had no harmful effect upon germina¬ 
tion. The chemicals which did not affect germination were Oil 
of Wintergreen (undiluted), 5 per cent. Pine Tar Oil, 2| per cent. 
Cedar Wood Oil, Paraffin (undiluted), and Orthodichlorbenzenc 
(undiluted). Two pounds of swede seed were soaked in the 
separate solutions for twenty minutes and then exposed in thin 
layers to dry for three hours. The treated seed was sown in 
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duplicate plots alternating with plots sown with untreated seed. 
Slight rain followed the appearance of the seedlings above ground 
but whereas it was sufficient to prevent a severe infestation of 
fleabeetles it did not completely stop their appearance on the 
swede field. Examination of the plots at intervals revealed no 
evidence that the seed treatment had been successful. In each 
series, over 75 per cent, of the seedlings were attacked by flea- 
beetles and there was no difference between the attack on the 
treated and the untreated plots. 

The soaking of the seed in Orthodiehlorbcnzene was tried 
by several farmers in the district and here, also, there was no 
indication that the treatment had been successful. 

Owing to the failure of the seed treatment experiments were 
commenced to test the efficiency of dusting as a practical means 
of control. Petherbridge and Thomas (2 and 3) had shown that 
dusting with light Derris powder, at a cost of £4 10s. Od. per 
acre for the four applications, was effective for the control of 
fleabeetles on seed-beds of brassicae. Miles (1) had shown, also, 
that a Napthalene-silica dust provided an effective control on a 
field scale at the cost of 17s. per acre for the single application. 

Since the control of fleabeetles by the application of insect¬ 
icides on a field scale is limited by the cost of the materials, it 
was desirable to compare the physical effect of covering the 
seedlings with a fine powder with the control obtained by dusting 
with insecticides. Slate dust, which is a waste product in the slate 
industry, is particularly cheap; when ground and airfloated so 
that it passes through a 250 mesh to the square inch it only 
costs 2s. 8d. per cwt. and the next grade, which is 100 mesh 
and still very fine, costs Is. 8d. per cwt. When, in 1935, a start 
was made to dust the plots with the two grades of slate-dust 
and the insecticides, heavy rain fell as soon as the slate- 
dust plots were completed and, unfortunately, it proved 
impossible to complete the trials. However, the protection given 
to the swede seedlings on the slate-dust plots and the adherence 
of the dust to the leaves for a fortnight, warranted the 
continuance of the tests in 1936. 

Comparative trials were, therefore, arranged for 1986, when 
the following materials were tested :— 

I. Slate dust iued!i t air flouted). 

‘J. Slate dust (100 modi). 

II . Derris Ponder. 

\. Four pa'rts state dust (OK) medi), one part Derris Powder, 

:>. Naphthalene ((trade !(*). 

6, Four parts slate dust (1<K) medh), one part Naphthalene. 

7. .5 Hw». slate dust ( plus one fluid oz. OrtlirxlieliilorheuzeiM*, 
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The dusts were applied by means of a rotary dusting machine, 
similar to that commonly available now for use in fumigation of 
rabbit warrens. Slate-dust is a particularly fine dust and gives 
an excellent covering to the seedling swede; on moist leaves 
the dust spreads over the leaf in a thin film which adheres very 
efficiently. The finer grade (250 mesh) tended to clog in the 
machine used, and since it was no more efficient than the 10(> 
mesh in covering the leaves and the cost was almost twice as much,, 
the latter grade was used to dilute the insecticides. The plots, 
were each 100 yards long and seven drills wide; the treated plots- 
alternated with the untreated, and the series was duplicated. 

Counts of the number of damaged plants were taken at three 
da\ intervals and it was intended to give these counts together 
with the resulting number of plants on each plot. But, unfortun¬ 
ately, about the twelfth day after dusting a flock of wild pigeons 
commenced to feed on the swede seedlings in this particular field* 
and it was apparent that they selected the larger foliage of the 
treated plots, so that before they were satisfactorily scared off 
they had done sufficient damage to prevent the presentation of 
the final results of the trials. Since, however, the counts taken 
on the tenth day after dusting, May 23rd, give an indication of 
the degree of protection given to the seedlings these are given in 
Table I. 

TABLE 1. 

Comparative tests of dusting swede seedlings. 

j Pn cent aye damaged 



Hate pn • 

- 1 

cost per 

needling#.* 

PI )h\ 

'/ere. 

acre. 

Treated. | i 

htf rcated. 

Slate-thud. (2,>0 mesh) 

1 out. 

2'ft 

! 

10 i 

19 

Slate-dust (loo mesh) 

i 1 cwt. 

1/8 

o 

83 

Derm Powder 
Slate-dust (4), 

| 1 cwt. 

) 

£9/0U) 

V> 1 

81 

Dorris (1) 
Naphthalene 

1 cwt. 

£2/5/0 

1 

, 

ft 

n 

(Grade 16) 
Slate-dust (4), 

! 1 out, 

j 

xi/12'o ; 

j 

SO 1 

! 

76 

Naphthalene (l) 
Slate-dust plus 1 fluid 

oz. Orthodiehlo’r- 

I 1 eu-t. 

»/- ! 

i j 

! 

? 

80 

henzene per 5 lb. 

1 owt. 

o'. 

1 

6 

88 

* The 100 pimits wore 

<*frunted by taking; four ra 
plants eutfi in each plot 

mlotii strips of 

twenty-five 


The infestation of fleabeetles on the root fields at the College 
Farm was not as severe as anticipated but the percentage of 
damaged seedlings on the untreated plots was high although the 
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damage was not exceptionally severe. The undamaged foliage 
of the treated plots stood out in contrast. A comparison of the 
differently treated plots showed that the slate dusts had given as 
good a protection as the insecticides whether the latter were 
applied either alone or incorporated w'ith slate-dust. In fact the 
higher percentage of leaf damage on the derris powder and 
naphthalene plot was due to the fact that in both these cases 
there was poor adherance to the leaves although there was ample 
insecticide on the soil around. 

A similar series of tests was carried out at Madryn Farm 
School, South Caernarvonshire, where the attack was in progress 
when the dusts were applied, and considerable numbers of flea- 
beetles were on the seedlings. The plants were dusted on May 
20th, but heavy rain fell during the night and continued the 
following day. The plots were re-dusted on May 25th but again 
heavy rain fell at night and on subsequent days Jt was apparent 
on June 3rd, following a dry period, that the dusting in all eases 
was not effective under these exceptional conditions for the lieu- 
beetles had returned to the plants equally on all plots. The 
writer is indebted to Mr. Evan Davies. M.Se., Assistant Agricul¬ 
tural Organiser for Caernarvonshire, for assistance given at this 
centre. Slate-dust (100 mesh) was tested by Mr. A. (). Williams, 
B.Sc., Assistant Agricultural Organiser for Anglesey, at several 
centres in that county and he reports that the results were very 
satisfactory. 

It is, therefore, proposed to continue the tests during 1037 
with a view to ascertaining the relative efficiency of this cheap 
and very fine slate-dust under drier conditions when attacks are 
usually more severe. 
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POISONING BY RAGWORT. 

By Norman Bisset, MJR.C.V.S., 

John Rees, B.A., M.Sc., 

Uuiversit} College, Cardiff. 

Mortality in cattle from any obscure cause is, more often 
than not, attributed by the owner to plant poisoning. This theory 
however, has frequently proved to be erroneous on investiga¬ 
tion, the actual cause of trouble being found to be either bacterial, 
chemical or parasitic. 

Diagnosis of plant poisoning is, as a matter of fact, by no 
means simple. A large number of poisonous plants induce very 
similar symptoms, and the post-mortem appearances are also 
much alike. The evidence in the majority of cases of plant 
poisoning in animals is, therefore, unavoidably circumstantial, 
depending on the history of access to the plants, and the finding 
of portions of them in the ingesta. In the case of poisoning by 
ragwort, however, the experience of the writers has confirmed 
them in their opinion that history, symptoms and post-mortem 
appearances are quite Typical and characteristic. 

Mortality in South Wales. 

Outbreaks of poisoning by this plant have been observed in 
the counties of Glamorgan, Monmouth and Pembroke. In every 
instance the plant was fed in hay, and evidence of grazing of 
fresh plants was not observed. In the Monmouthshire case the 
plant did not exist on the farm. 

The first ease investigated by the writers occurred in Feb¬ 
ruary, 1020, in connection with the deaths of four cattle in Glam¬ 
organ. The animals had been seen during illness by a veterinary 
surgeon who had also examined one of them post-mortem. He 
reported to the Department that he suspected plant poisoning, 
but stated that the animals had been indoors for some months. 
One of the writers then made a survey of the farm and on enquiry 
found that in November and December, hav from a particular 
field had been fed. An examination of the stack in question 
showed that almost half the herbage consisted of ragwort. The 
hay had not been fed to the cattle for about six weeks. Ragwort 
was then suspected definitely to be the cause of the illness and 
death of the animals. 

Another outbreak occurred in July, 1980, where seven cattle 
had died on a farm in Monmouthshire. The veterinary surgeon 
who had been called in suspected plant poisoning. The farm had 
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been examined without revealing any definite evidences o! a 
poisonous weed except bracken and yew. The contents of the 
stomach of one of the animals were then examined, but no poison¬ 
ous plant was found. One of the writers was then asked to look 
over the farm. There was no evidence that the bracken had 
been eaten, and the history of the deaths did not agree with yew 
poisoning. The cattle had been out on the pastures since May, 
but illness did not appear until about six weeks afterwards. One 
animal which was ailing at the time of the visit showed consider¬ 
able emaciation and yellowing of the skin, which was particularly 
noticeable around the eyes and muzzle. Staggering gait and 
diarrhoea with severe straining were also noticed. Ragwort 
poisoning was suspected, but an examination of the hay fields 
did not reveal any traces of it, nor indeed, of any other poisonous 
plant. However, just after the farm had been completely sur¬ 
veyed, the owner mentioned that he had purchased hay from a 
field about a mile away, and this hay had been fed during April 
when food was extremely scarce on the farm. An examination 
of the field from which the hay had been bought showed an abund¬ 
ance of ragwort. 

Perhaps the most striking instance, however, is the outbreak 
which occurred in Pembrokeshire in 193fi. Eighteen cattle were 
reported to hav e died between the beginning of May and the end 
of September, but the advice of the Department was not sought 
until the beginning of October, when a dead animal was 
examined. The symptoms described by the owner and his veter¬ 
inary surgeon were, in order of appearance, unsteadiness of the 
hind legs, diarrhoea, a peculiar “ heaving 99 movement of the 
abdomen leading to excessively severe straining which occasionally 
resulted in eversion of the rectum. Death followed symptoms of 
delirium and resulted in about four days from the commencement 
of straining. From previous experience a tentative diagnosis of 
ragwort poisoning was made, and this was fully confirmed by a 
post-mortem examination and the history of the case. 

Post-Mortem Appearances. 

Tt is proposed to give a somewhat detailed description of the 
post-mortem appearances in respect of this particular case as 
they epitomize the typical characteristics referred to above. The 
skin of the whole carcase was abnormally yellow. The rectum 
had apparently been everted at one time. The abdominal cavity 
contained a considerable quantity of blood-stained fluid. The 
liver was reduced in size, with markedly rounded edges. It was 
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yellowish-pink in colour and extremely hard or “ cirrhotic 99 — 
in fact, it was difficult to cut it with a knife. The gall bladder 
was greatly enlarged and contained fully 38 oz., i.e., almost one 
quart, of dark, viscid, bile. Rumen, reticulum and omasum 
(*.e., the first three stomachs) were apparently quite normal both 
externally and internally. No portions of ragwort could be found 
in the contents of any of the stomachs. On the surface of the 
abomasum (fourth stomach) small haemorrhages were noticed. 
On opening this organ, similar haemorrhages were observed on 
the lining, which was thickened to the extent of approximately 
three-eighths of an inch. The thickening was actually due to a 
gelatinous exudate under the stomach lining. Haemorrhages 
were also present on the external surface of the small intestine, 
the lining of which showed a diffuse inflammation. The last 
portion of the large intestine was acutely congested, with 
haemorrhage in the rectum. The kidneys were pale and some¬ 
what soft. The spleen was normal. The contents of the chest 
cavity were normal, except that there was a quantity of fluid 
present in the pericardial (heart) sac. 

Ragwort was present in the fields but not in exceptional 
quantity. The pasturage was poor and the owner mentioned that 
this had perforce been supplemented by hay from a certain stack 
which was found to contain quite 10 per cent, of ragwort. The 
owner reported that deaths commenced about a month after the 
hay from the stack had been fed, but stated that its use had 
been discontinued for nearly five months. 

44 Latent Period/' 

This factor of the “ latent period 99 in ragwort poisoning is a 
most peculiar, and at the same time, a most puzzling circum¬ 
stance. It is probably the chief difficulty encountered in persuad¬ 
ing the farmer that his cattle have actuall} 7 died from poisoning 
by ragwort, because by the time deaths commence he has probably 
forgotten that ragwort had ever been fed, if indeed, he ever 
connected the plant with the mortality. Symptoms may not 
appear while the animal is actually being fed on hay containing 
ragwort, but may be observed only after a period of some weeks 
or even months. This “ latent period ” is given by various 
authorities as from three weeks to about three months. What 
factor suddenly sets up symptoms of poisoning after that time is 
not known and there is room for a considerable amount of research 
on the subject. There is no doubt, however, that the poison is 
cumulative and that it affects the liver to a marked degree. 
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In the case of the first two outbreaks above mentioned, the 
latent period 99 was four to eight weeks, but, in the case of the 
Pembrokeshire outbreak it was almost five months before some 
of the animals showed visible symptoms. In this connection the 
resistance of the individual animal must be taken into considera¬ 
tion. It does not follow that because a number of animals all 
feed on ragwort at the same time, they will all show symptoms 
of poisoning at the same time. 

With regard to the post-mortem appearances already 
mentioned, the large quantity of bile in the gall bladder, the 
yellow and cirrhotic liver and the thickened lining of the fourth 
stomach are considered by the authors to be quite typical of 
ragwort poisoning. The history, the characteristic type of strain¬ 
ing and the excessively jaundiced appearance of the skin during 
life confirm the diagnosis. 

Unfortunately, no experimental treatment has proved to be 
of any avail in curing animals which show symptoms of ragwort 
poisoning. 

Th« Control of Ragwort, 

It has been said that sheep are not affected by ragwort and 
that they could be employed in order to eat down the plant on 
infested farms. It has been found experimentally, however, that 
sheep can be killed by the plant but they certainly do not appear 
to be so susceptible as cattle. This is probably largely due to the 
fact that they graze the plant when it is very young and before 
it has attained its full quota of poison, whereas at the time it is 
cut in hay, just before flowering, its poison content is at its 
maximum. 

The caterpillar of the Cinnabar Moth feeds on the leaves of 
the ragwort and a seed-fly eats the young seeds. However, these 
agents do not completely destroy the plant which is able to 
produce sufficient seed to give rise to a new crop. The moth has 
been seen in enormous numbers on ragwort in the coastal areas, 
and on groundsel in gardens in Glamorgan. Tt appears therefore 
that great hopes cannot be entertained of controlling the weed 
by this moth in this country. 

In all the cases investigated the ragwort occurred on fields, 
the manuring and general management of which had been 
neglected. It is under these conditions that ragwort proves a 
scourge. In the Glamorgan case mentioned, the bay crop was 
the first taken after grazing for a number of years. The field was 
a long way from the farm and this made it difficult to manure 
and no measures had been taken to control the plant. The 
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history of the Monmouthshire field was only known for two 
seasons, but it is probable that the hay which was fed was 
mown for the first time after a number of years in pasture. The 
best method which can be recommended for the eradication of the 
weed is pulling up or cutting the plants before they form seeds, 
and this operation should be repeated for at least two successive 
years. If grassland is well manured and the grazing well con¬ 
trolled, ragwort should not be abundant as it is not particularly 
able to compete with grass. On a certain farm in Pembrokeshire 
ragwort had been “ so luxuriant that cattle could hardly be seen 
when lying down.” The farmer got rid of it in three years by 
pulling up by the roots, dressing the field with basic slag and 
grazing by sheep in early spring. This completely destroyed the 
ragwort and the field has been an excellent pasture ever since. 
It is probable that a dressing of about 1 cwt. of sulphate of 
ammonia applied while the dew is on and followed by a fine day, 
would both tend to injure the ragwort and stimulate the grasses. 
Both basic slag and the hard grazing, together with the light 
treading of the sheep, encourage the small clovers which in turn 
fertilize the land. Hay should not be made from a badly infested 
field as this is exceedingly dangerous. 

The plant generally dies down completely after it has once 
flowered. It can be destroyed by spraying with a solution of 
1 lb. of sodium chlorate in 10 gallons of water. 

In parts of Glamorgan and elsewhere, ragwort is often called 
“ tansy.” However, the two plants can be readily distinguished 
as the leaves of ragwort, are somewhat similar to those of the 
chrysanthemum while the leaves of the tansy arc more divided, 
resembling those of the ash. The flowers on ragwort are larger 
and brighter yellow in colour than those of the tansy which are 
like small brown buttons. 
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A hstractor : 

It. 0. Davies, M.Sc., I diversity College, Aberystwyth, 

Artificially Dried Grass; The Nutritive Value of—and Effect on the 

Quality of Milk Produced by Cows of the Main Dairy Breeds 

S. J. Watson and W. S. Ferguson. J. Ayr. Set. (19*16), 26, 189-209. 

An experiment was carried out with two groups of ten cows each 
for u period of twenty weeks to find the effect of replacing a proportion 
of the concentrates in a normal winter ration with artificially dried grass. 
The response to carotenp in the dried grass ns shown by* the butter 
colour was quite obvious. The cows also appeared to do better on the 
ration including dried grass which showed a significant advantage over 
the ordinary winter ration in respect of weight increases. 

R.O.D. 


Artificially Dried Grass; The Value of—Silage made with added 
Molasses and A.l.V. Fodder in the Diet of the Dairy Cow and 
their Effect on the Quality of the Milk, with special reference to 
the Value of the Non-protein Nitrogen 

S. J. Watson and W. S. Ferguson. J. Ayr. Sri. (1986), 26, 387-67. 

An experiment was carried out with twentv cows for seventeen weeks 
to test the effect of dried grass and silage on the yield and quality of the 
milk. Approximately 8 lb. of dried grass and 30 lb. of molassed silage 
or A.l.V. fodder were fed per head daily. The above ingredients raised 
the Vitamin A potency of the milk to a level similar to that of the 
average of the grazing season for pasture-fed cows. For some reason 
not capable of explanation the A.l.V. fodder was not so efficient as the 
other two foodstuffs. The experiment indicates that the products of 
protein degradation in silage have a high biological value. 

R.O.D. 


Bacon Pig; The Nutrition of the 

11. E. Woodmvn, R. K. Evans, E. H. Fallow, Wish art. J. Ayr, Sri . 

(1936), 26, 5*6-619’. 

It is shown that a feeding treatment providing 12 per cent, of fish 
meal from weaning to 90 lb. L.W., 10 per cent, of fish meal from 90 to 
150 lb. and 5 per cent, of a mixture of equal parts of meat meal and 
ex. soya-bean meal in the final period supplied all the digestible protein 
required by Large White bacon pigs for the maximum rate of growth 
permitted by the net energy content of the ration. 

It appears that feeding the pigs individually proved effective in 
getting the animals ready for the bacon factory at a distinctly earlier 
date than those fed in groups, without any loss in efficiency of meal 
conversion over the period of trial. Over a L. W. increment of 151 lb. 
the individual feeding led to an average saving of 40 lb. of meal per 
head, i.e, t 7.2 per cent, of the average meal consumption per head of 
the group fed animals. 
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Statistical analysis demonstrates a slight vet significant difference 
in the rate of L.W.I. in favour of the gilts. Over the whole period of 
feeding, the gilts required on an average a smaller amount of meal per 
lb. L.W.I. than the hogs. lt.O.I). 

Calf Feeding; The relative Values of Raw and Pasteurised Milks in 

A. (\ iVft/OINDUSir, A N. Hi vck. Went Scollam! Ayri. Coll. Mill* Vrod. 

Dept. He$. Hull. 

A comprehensive review of the results of feeding experiments, and 
laboratory invesugnlioiis. In experiments reported the calves on 
pasteurised milk made slight 1> less live weight gains than those on the 
raw milk, hi all groups disease was more frequent among the calves 
on pasteurised milk than among those on raw milk. The raw milk 
calves lmd also better coats. R.O.l). 

Calf; Mineral Metabolism in the—and the Addition of Inorganic Minerals 

to the Calf's Diet. 

K. «f. Sheky, B. J. Sisniok. ./, Dept. Ayr. I.F.S. (1986), 1-82. 

The results of group and balance experiments dealing with mineral 
metabolism in calves past the age of seven weeks are reported. The 
following conclusions were arrived at: (1) When the fodder is of low 
quality and the remainder of the diet consists of cereals or their by¬ 
products, roots and oil cakes, it is beneficial to raise the .sodium chloride 
content of the ration by feeding common salt at the rate of 1 per cent, 
of the meals consumed. (2) When the Calcium (CaO) to phosphorus 
(1M) ) ratio of the diet is less than unit) the addition of calcium to 
the ration not only supplies a calcium deficiency, but also, !>> correcting 
the balance, raises the retention of phosphorus. (:}) Calves which are 
given a diet of fodder, cereals, roots and oil cake, and fed very liberally 
on meals, suffer from an insufficiency of calcium be< nuse of the neces¬ 
sarily low proportion of fodder consumed, and it is suggested that this 
is not a rare occurrence. (1) When no other calcium-rich food is fed, 
and the rate of consumption even of good quality hay is less than what 
would correspond with four pounds at five months of age, it is of 
advantage to supplement the diet with either sterilised bone flour or 
ground limestone. The inclusion in the daily ration of half a gallon of 
milk per calf, or the moor]Miration into the meal mixture of Jo per cent, 
of meat or fish meal obviates the necessity for a calcium supplement. 
(5) The addition of cod liver oil to a diet which includes poor qualiU 
weathered hay raises the digestibility of the dry matter of the entire 
ration. Calves fed a satisfactory ration, and treated in the manner 
customary on the ordinary farm, do not benefit from cod liver oil. 

R.O.l). 

Calcium and Phosphorus Metabolism; The effects on—in Dairy Cows, 
of feeding low Calcium Rations for long periods. 

R. B. Meigs, W. A. Turner, E. A. Kane, A. Skinn. J Ayr. Ilea. 

(1985), 51, 1-26*. 

It is found from these experiments that the percentage of Ca and 
P. in the fat free bodies of mature, normal cows and the Ca: P ratio 
both in the whole body and the bone are remarkably constant. These 
relationships aaltered much less than is generally considered to be 
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the case when cows are kept on low Ca rations for long periods. The 
percentage Ca assimilation for cows fed on a low Ca ration consisting 
of timothy hay was of the order of 50 per cent, ft is suggested that 
the failures in reproduction which have occurred on rations in which 
the roughage was timothy hay or straw are to be attributed to a vitamin 
A deficiency rather than to a Ca deficiency. R.O.D. 


Digestibility Trials; Technique of—with Sheep and its application to 
Rabbits, 

S, J. 'Watson and E. A. Horton. Empire J. E.cpt , Agr> (1936), 4, 25-35. 

The comparison of rabbits with sheep as instruments for determining 
digestibility has shown agreement only in the values for protein. The 
rabbit does not digest fibre as efficiently as does the sheep, and values 
obtained with the former cannot be applied to the latter animal. 

R.O.D. 

Feeding; Scientific Rules for— 


V. Stang. Prov. 1 '2 th Internal. Vet, Conjr. Sew York (1935), Yol. 3, 

503-520. (Vet. Coll., Berlin). 

The paper describes the theoretical and practical aspects of the 
principal feeding standards used throughout the world. It is concluded 
that unification of methods for calculating feed requirements of animals 
is not possible and that all methods and feeding standards can scr\c 
only as a general basis. It is pointed out that the hygiene as well as 
chemistry of feeds deserves attention. 

Although stenlity, especially in cattle, is often considered as being 
caused by faulty feeding, there is need for further investigation in 
collaboration with veterinarians. R.O.D. 


Foals; Experimental Studies on grazing 

II. Nietcti. Landwirtsch Jahrb . (1935), HI, 525-575. (Inst. Agric. Chem. 
and Baeteriol., Breslau I'niv.). 

Yearling colts consumed on the average 4H-H4 lb. of meadow grass 
daily, but under abnormal conditions of temperature, weather, ami 
disturbance by insects the consumption may on occasion be well outside 
this range. The time required for the grass to pass completely through 
the digestive tract varied from 9£ to 40 hours. Consumption of drinking 
water fluctuated greatly, quite apart from temperature changes. The 
differences between individual animals were also very great, one colt in 
particular generally consuming about twice as much water as any of) the 
others. R.O.D. 

Grata; The Quantities of—that Dairy Cows will eat 

T. E. Woodward. J. Dairy S W. (1936), 19, 317-57. 

The results of these grazing experiments indicate that the limit of 
a cow’s capacity is about 30 to 50 lb, dry matter in grass per day, 
depending on the size. R.O.D. 

Iodine for Brood Mares 

Proa. Amer. Soc. Animal Prod. (Jan,, 1935), 89-92, (Oregon State 
Coll.). 

In the endemic goitre area in which the Oregon State College Farms 
are situated, it was found that the administration of 15 grains of 
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potassium iodide per week to ainres during the last half of the gestation 
period prevented goitre in foals. A dose of 5 grains per week was appar¬ 
ently inadequate, although it was sufficient to prevent goitre in calves. 

R.O.D. 


Milk Production; Satisfactory—from Winter Rations without concentrates 
on High Moor Farms. 

Milt. \ er. Moork . Berlin (1935), 53, 3-12. (German Moor Exp. Stnt., 
Bremen). 

The experience of the Bremen Station shows that regular and 
abundant supplies of P and K are the chief nminrial requisites of moor- 
land herbage. Many years* trials on all kimK of moorland soil have 
proved the ineffectiveness of nitrogenous fertilisers. Cows fed through¬ 
out the year without concentrates on the produce of high moor soil gave 
an average yearly performance of lo,(>2u ll>. milk and 301.5 lb. butter 
fat. Previousl\ reported experiments on loiv moor showed an average 
milk production of 9,019 li>. milk and 299.9 lb. butter fat without the 
use of concentrates. R.O.D. 

Milk Production; The Mineral Requirements of: the annual cycle of 
mineral and nitrogen metabolism of the Milch Cow as affected 
by Alfalfa Hay, Timothy Hay, Bone Flour and Ground Lime¬ 
stone. 

E. B. Eokb£S. Vt unAjtbanin Stoic ('oil. Seh. Ayr. and K.ry. Stat. Bull., 
No. 319 (May, 193)), pc. 152. 

It is concluded from these balance studies that cattle may require 
mineral supplements, especially hone meal, only when the ration is 
abnormally poor in Ca or 1*., or when they receive very little roughage. 
In view of this, it is suggested that mineral supplements should not be 
incorporated in commercial mixed feeds but that they should he sold 
separately. R.O.D. 

Milk Production with the use of mainly Home-grown Protein. 

.1. Schultz. Weidew. Flatterbau Betl. tleulmh land irirt seh Tien (1935), 
10, 45-6. 

Experiments conducted for several \cars have shown that it is 
possible to obtain satisfactory milk production without the use of oil 
cake mid other import' d concentrates. The basal rations consisted of 
meadow hay, marrow stem kale, silage of vetch mixtures, fodder beet, 
etc., and some lucerne hay. R.O.D. 

Mineral Metabolism; Observations on the—of Pullets. 2 

11. H. Common. J . Ayri. Set. (1936), 26, 85-100 

An experiment is described to provide information on ammonia 
excretion and on calcium-phosphorous metabolism in the laying pullet. 
An increased ammonia excretion was found to coincide w r ith heavy 
phosphorous excretion. It is shown that heavy phosphorous excretion 
does not aceonTpaiiy egg laying provided the calcium carbonate intake 
is sufficiently high. Pullets on a ration containing 5 per cent, calcium 
carbonate laid eggs containing a higher percentage of than pullets 
receiving a similar ration but from which the calcium carbonate supple¬ 
ment was omitted. Some evidence is put torward in support of the view 
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that current standards pitch the requirements of digestible protein for 
egg production at too high a level. R.O.D. 

Sheep; On some physiological aspects of the Phosphorus Metabolism 
of the 

H. R. Mahston, J . Counc. Set . Indust , lies. Austral. (1935), 8, 293-304. 

A review is given of certain aspects of the literature together with a 
discussion of recent experimental work in Australia. Jhe general con¬ 
clusion reached is that the widespread use of phosphatic licks for 
Australian sheep is unjustified until further information is acquired. 

R.O.D. 

Sheep; Studies in Mineral Metabolism. 33. Iodine in the Nutrition of 
Sheep. 2nd Report 

A. T. Malan, P. G. Dr Toit, J. \\\ GnotNEWAin. Ondersteyoort J . Vet. 
Sci. (1935), 5, 189-200. 

For a period of thirty months, three groups of merino ewes were 
given a daily supplement of 0.002, 0.02 and 0.06 g. potassium iodide 
respectively, while a fourth group, receiving no potassium iodide, acted 
as control. There was no significant differences between the groups in 
weight, wool production or in reproduction. R.O.D. 

Sheep; The Lime requirements of. The Limitations of our knowledge 

M. C. Fkanklin. A '.Yj. J. Ayrie. (1935), 51, 257-66. 

From this review of the above subject the author concludes that the 
exact quantitative requirements of animals for lime vary so fund¬ 
amentally with the condition of the animal ami the nature of its food 
that they are unlikely to be determined. Stress is laid on the anininPs 
capacity for adjusting itself to a low lime intake and on File variability 
of lime utilisation from different dietaries. R.O.D. 

Silage; Feeding Experiments on the Effect of—on Yield and Composition 
of Milk and Butter. 

Dibhewn, Swwoi.t, Rintki.kk and Sctiatzke. Zlschr. Ziichtuny /?. (1935). 
33, 409-416. 

Flavour and aroma of butter were not affected by the silage, but 
its colour was progressively improved. Melting arid solidifying points 
of the fat were slightly lowered, but otherwise no change in the fat 
constants could bp detected. R.O.D. 

Silage; The Stack—method of preserving Forage Crops and the com¬ 
parative nutritive value of Oat and Pea Silage made in a Stack 
and in a tower 

.1. C. Knott, R. K. Hons on, R, R. Graves. J. Dairy Science (1935), 
18, 438. 

The stack silage contained 20 per cent, more moisture than the 
tower silage, while the chemical composition of the dry mutter was 
similar. In tests with sheep it was found that the digestibility of the 
crude protein in the stack silage was 17 per cent, less than that of the 
tower silage, while the digestibilities of the ether extract and of the 
N-free extract were about the same. R.O.D. 
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Stock-Feeding; Some recent—Trials 

W. G. R. IVrKKsoN. Trans, II >y hi. and Agric . Sac. Scot, (1936), 4$, 
58-81. 

Feeding trials conducted at Auchincruive are reviewed. It. is found 
that the food value of marrow stem kale per acre will often he much 
greater than that of swedes. These experiments indicate that sprouted 
maize would seem to have a marked stimulating effect in beef produc¬ 
tion and contributes to greater daily live-weight increase. Sugar-beet 
leaves from an average crop were found, per acre, to be approximately 
equivalent for sheep feeding to six ton of swedes. R.O.T). 
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J. Ii. \V. Jenkins, M.Sr., I'ni\entity College, Aborystwjth. 

Aphides infecting the Potato Crop. V. Studies on; Laboratory 
Experiments on the Effect of Wind Velocity on the Flight of 
Myzus persicae Sulz. 

W. M. Davies. . 1 nn. Appl. Hioh , *23, N T o. 2 (May, 1936). 

Laboratory exjierinients, designed to discover the effect of variation 
in artificially produced wind velocity on the flight of M. peratcae , were 
carried out under conditions of temperature, light and humidity favour¬ 
able to flight. When no wind passed through the apparatus, the test 
aphides averaged 1.54.8 flights per minute. Low wind velocities had a 
marked effect in reducing flight, which completely ceased when the 
wind reached a velocity of 3.75 m.p.h. J.R.W.J, 

Cabbage Aphis, Brevicofryne brassicae L; Observations on the Life 
History and Control of the 

I\ R. IVTHiJitmiiKiE and .1. E. M. Mixum. Ann* ApjJ. Hioh, 23, No. 2 
(May, 1936) 

A description is given of studies which followed serious losses caused 
by this aphid in several of the Eastern Counties. Symptoms of attack 
are described and the life history quoted. Control measures should aim 
at preventing the migration of aphids from the old plants to newly 
planted ones, and for this, a nicotine and soft soap spray proved 
effective. Cultural methods calculated to reduce infestation are 
discussed. J .R. W.J. 

Derris Dust; Beet and 

W\ ,L Gerard, live World , 16, No. 11 (1935). 

It is recorded that great Bee mortality followed the application of 
Derris dust to raspberry blossoms. Examination of dead bees showed 
the spiracle* to be covered by the dust, ami quantities of brood had 
apparently been killed by feeding on contaminated pollen, 

J.R.W.J. 
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Flea Beetle*; The Control of by mean* of a Seed Dressing 

C. L. Walton. Rep. Ayric. Hort. Rea. St a., Bristol, W85. (1936). 

As a result of a series of experiments, the most successful dressing 
for the protection of Crucifers from flea beetle attack was found to 
consist of 4 lb. paradiohlorobenzeiie and l lb. naphthalene, dissolved in 
1 gal. kerosene. It is probable that unrefined kerosene (paraffin) would 
be equally effective as its action is mainly solvent. The proportions 
stated should be strictly adhered to, and the mixture should be used at 
from half to one fluid ounce* per lb. of seed, making the maximum cost 
2d. per acre. The dressing does not injure the seed, which should be 
treated one day before drilling. The treatment gives considerable 
success* and confers a high degree of protection from the germination 
period to the rough leaf stage. In common with other methods of seed 
treatment however, its efficiency appears to depend in some degree uj>on 
rapid germination, since delayed germination due to drought in 1934 
considerably reduced its effectiveness. J.R.W.J. 

Household Pests; Their Habits, Prevention, and Control. 

P. 13. Collins. Crown 8vo., 98 pp., 6 figs. London : Sir I. Pitman ami 
Sons, Ltd. (1936). 2/6 net. 

(«ives a popular account of the bionomics, prevention, and control 
of the more common British indoor pests such as clothes moths, cock¬ 
roaches, furniture beetles, ants, and (leas. Appendices deal with the 
use and cost of insecticides, and discuss the control of such household 
visitors as wasps and woodlicc. J.R.W.J. 

Woolly Aphis; A Note on the Treatment of dormant Nursery Stock 
against 

II. M. Grernslvde. Rep. R. Mailing Res. Shi., h 935 (1936). 

Kxperiments were carried out to determine the optimum concent¬ 
ration of tar distillate dipping solutions and of hydrocyanic acid gas, 
for the control of wooll> aphis on dormant apple rootstocks. A 10 per 
cent, solution of tar distillate, and 2 oz. of Sodium Cyanide per 1,000 eu. 
ft. are recommended. At these concentrations, satisfactory control was 
obtained after twenty seconds dipping, and 2} hours fumigation respect¬ 
ively, and neither treatment lmd any deleterious effect on the stocks. 

J.R.W.J. 


Woolly Aphis; Studies on the Resistance and Immunity of Apple* to the 

M. 13. Crane, IL M. Green slam , A. M. Manser, and II. M. Tydkman. 

J. Pomnl ., H, No. 2 (July, 1936). 

Kxperiments carried out between 1922 and 1935 during studies of 
the various aspec ts of woolly aphis infestation of apple trees are here 
described, one of the main objects being to obtain stocks which com¬ 
bined other desirable characters with immunity from attack. Almost 
four thousand seedlings have been obtained by crossing immune and 
non-immune varieties in the various combinations, and have been 
entomologically investigated, and tested for immunity. The authors aro 
led to the tentative conclusion that immunity is a heritable character 
governed by the separation and re-grouping of a number of genes. 
A preliminary account is given of some of the immune seedlings 
obtained. J.R.W.J, 
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Abstractora: 

A. 1). Buchan\n Smith, M.A.. B.Sc., E.R.S.K., FusHtuto of Animal 
('•emties, University of Edinburgh, 

ANJ) 

K, ,1. RonhRTs, M.A., B.Sc., University College, Bangor. 

Crossbreeding Swine; A Six Years’ Study of 

L. M. Wintriin, (). M. Klsrk, P. S. Joitu\N, and W. II. Pf/ieiis {1<W5), 

Minnesota Atjrh\ E. , 171 . Stn. HutL, 820. 

This experiment was conducted to determine how much added vigour 
a farmer may expect as the result of crossing two breeds of swine. 
Secondly, should the crossbred trills be marketed, or ran they be used 
to advantage tor further breeding? If the crossbred sows are better 
mothers, how can they best be used for further breeding? 

Tim experiment was begun in the autumn of J928. The foundation 
stock consisted of animals farrowed in the spring, of Polnnd-Ohina. 
Duroc-.lersey, and C hester White breeds. The experiment was conducted 
at two places, and standard rations were used at both the Stations 
throughout the experiment. Detail is given of the results as regards 
farrowing, weaning (sixty da\s), and fattening records. In every respect 
the first crossbreeds excelled the purehreds except in the deaths pre- 
weauing, and these were due to the purebred mothers. Baekcrosscs 
were made either to one of the parent breed-, (backeross) or to a third 
breed (three-brcfd-cross). With the exception of the number of live pigs 
farrowed and total number of pigs farrowed in the backeross group, these 
also excelled the purehreds : but this backeross group constituted the 
smallest group, and there was more irregularity in the results obtained. 
Otherwise, the backetosscs «*bow a decided superioritx over the purehreds 
for market hog production. 

Taken as a whole, the first cross and back cross pigs have about the 
same advantage over the purehreds. Where the first cross sows wire 
mated <0 a boar of a third breed (tbree-breed-cross group) these 
possessed the greatest advantage by nearly every item of comparison. 
The three-breed-cross pigs combined the advantages of being crossbreds 
themselves, and of being out of crossbred sows. 

Of the various items of comparison, the following are probabh of 
most importance to the commercial pig producer latter size, weight at. 
weaning, maturity, and economy of live weight gain. \s regards weight 
of litter at weaning time, nil groups excelled the purehreds. Especially 
it would appear that the crossbred sows were a greater factor in promot¬ 
ing growth up to weaning than the fact that the young pigs were them¬ 
selves crossbred. In this connection it should be remembered that pigs 
arc carried for about 112 days before birth, and nursed for some sixty 
days after birth. For some 170 days, therefore, their mothers are the 
mail) factor in their environment. Consequent)), if the crossing of two 
breeds results in sufficient increased vigour to make crossing worth while, 
it would appear probable that crossbred sows should, in turn, be 
sufficiently more vigorous to make better mothers than purebred sows. 
The figures obtained seem to prove this to be the ease. 

333 
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AN three groups of pigs grew faster ami reached market weight 
earlier than the purebreds. The baekcross to one of the parent, breeds 
possessed the greatest advantage in this respect, but again it is doubtful 
if this difference is significant. 

Concerning economy of live weight gain, the advantage in feed saved 
was significantly in favour of each of the three crossbred groups. One- 
half bushel of corn saved per pig on each of the firsteross and backeross 
groups, and two-thirds of a bushel on the three-breed-cross group is 
worth something. 

Several workers were concerned with the experiment, and their 
conclusions are in remarkable agreement. They agreed that nil three 
groups of crossbreds were better market pigs than the purebreds. The 
crossbred sows had the appearance of being good brood sows with large 
udders: they were quiet and easily handled. 


BREEDING. 



Pv rebred. 

First ('mss. 

Tit ree-hreed ~ 

Back ('mss. 




cross. 


No. of Sow r s 

76 

45 

24 

16 

No. of Pigs 

715 

440 

245 

135 

Live pigs born per litter 
Birth weight of live pigs, 

8.26 

9,22 

9.88 

8.13 

lbs. . 

2.4*5 

2.60 

2.59 

2.91 

Weaning. 

Litter size 

Litter weight per pig, 

5.51 

i 

5.95 

7.71 

6.25 

lbs. . 

28 

33 

33 

36 

Advantage over 





purebreds. 





Daily live weight gain. 





lbs. 

— 

A .12 

f .11 

+ .H 

Feed per 100 lbs. live 
weight gain 

Days to reach 220 lbs. 

— 

—12.68 

—16.21 

—12.15 

live weight 

— 

—17 

— 17 

- -22 


A.D.B.S. 

Fat Lamb Production; Sheep Crossing Experiments Conducted at Aakham 
Bryan, York, 1930 to 1935. Part 1. Experiments with Cheviot 
Ewes, 1930-1934. Part II. Experiments with Masham Ewes, 
1932-1935 

(r. ( Hokkatson. 1936. Unit. Leeds and York. ('(nine, for Agrir, 
Ed nrNo. 183. 52 pp., 16 figs. 

If a further demonstration is needed of the difficulties besetting the 
experimenter who wishes to evaluate the relative merits of different 
crosses of domestic breeds of animals, it is provided in this account. 
Although the crossbreeding has been carried out on a fairly large scale 
and many interesting data have been secured, it is very difficult to draw 
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any definite conclusions. The work was divided into two parts, the first 
being concerned with Cheviot ewes and their lambs by Ryeland, Shrop¬ 
shire, Southdown, and Suffolk rams, and the second with Masham ewes 
(first cross Wensleydnle x Swaledale) and their lambs by English 
Leicester, Oxford, Down, and Suffolk rams, \bout 20-25 Cheviot ewes 
were put to one ram of each of the four breeds for four years, so that 
altogether 80-90 matings were used for each cross, and from these 4 
matings data were recorded concerning number of Iambs born and 
reared, birth weight, rate of live weight increase, age at 70 lb. weight, 
carcass weight, ami percentage, price realised and financial return per 
ewe. Unfortunately ail the data arc given in the form of averages with¬ 
out estimates of the variance, so that it is impossible to tell which 
differences arc likely to lie real, 'flic number of lambs born, for instance, 
was 1.5 for all crosses except the Suffolk, in which it was 1.63. If this 
difference were' significant, it would he very interesting. The weights 
of the ewes at various times from mating to parturition would have had 
a bearing on this subject as well as on tire number of lambs reared and 
rate of growth of survivors, hut apart from evening out the groups of 
ewes before the mating season ewe weights appea»* to have been neglected, 
fbe average birth weight of the lambs (breeds in order as above) was 
9.1, 9.1, 8.1 and 8.9 lb,; the average weight increase per week, ff.H5, 
11.95, It. Iff and 1.00 lb.; ami carcass percentage of unfasted live weight 
increase* ffi.7, 16.2, 18.5, and It*.5. The Southdown cross apjiears to 
have grown distinctly more slowly than the others, so that the lambs 
had to he fed for a fortnight longer to reach 70 lb. live weight. This 
fact would have to he taken into account (with various others) when 
considering the average financial return per ewe in which the Southdown 
cross came second to the Suffolk cross with 1*5 9d, and 48/8 resjicctively. 
The experiments with the Masham ewes gave the same typo of results. 
In most respects the results were remarkably similar for the three 
crosses. In comparison wilh the Cheviot cross lamb, the Masham cross 
lambs were heavier at birth and grew more quickly, hut did not become 
fit for marketing until they weighed about 10 lb. more. 

A.D.B.S. 


Hereford* and their Crossbred* in the U.S-S.R. 

A. S Kvkpoff, O. W. ( *\ hk\wy, H. E. Kusiinkr, and others. 1986. 

This hook, running to *212 pages, summarises the work carried mil 
by the Orenbourg Research Institute with Hereford cattle. 

With characteristic thoroughness the Russian Government has set 
apart a region of 500.000 square kilometres in Kazakhstan and Orenbourg. 
In this area it appears that Hereford*? and their crosses arc to lu* the 
principal, if not the only, cattle. 

A preliminary paper deals with the area, which is divided into four 
regions, with average monthly temperatures varying from 12--24® (\ 
and rainfall varying from 2ff5—361 mm. a year. Apparently the* area, 
which is semi-desert and steppe, with drought localities, is not unlike the 
southern States in the U.S.A. in which the breed thrives. 

From 1928 to 1982 Herefords were imported from England and 
Uruguay, The English imported stock made better live weight gains 
than that from South America, and as regards the majority of body 
dimensions the English animals are better developed. 
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The milking capacity of these Hereford cows at the Sal sky Station 
is given in detail. On a 300-day basis I he average lactation yield is 
about 300 gallons as heifers, rising to about 850 gallons in their third 
lactation. Some of tin* cows gave as much as 500 gallons in 800 days. 
The average fat content was 4.41. 

In a paper dealing particularly with progeny born of parents 
inqiorted from Kngland on to three State farms, there are reported 
experiments on feeding different rations and the growth rate of steers 
and heifers. A correlation between weight at birth and weight at 
three months was found to ■+ 0.25. in comparing the progeny of 
individual sires one bull, No. 1012, proved outstanding. At a second 
Station another bull, " Kray Despot," produced calves definitely heavier 
than those of other sires of the same breed. 

The period of pregnancy for Hereford cows was found to be 2*1.07 
days for bull-calves and 270,4* days for heifers. 

There follows a paper on the breeding capacity of the different sires 
particularly a^ regards artificial insemination. Here tin* Uruguay bulls 
showed higher fertility than those from Kngland. It was found that 
high condition of the sire bore a definite connection with the sperm 
quality. \s a bull loses condition there* is n lowering of the reproduct¬ 
ive capacity. The* author concludes that, to a great extent, the reproduct¬ 
ive capacity of sires dp)vends upon nutrition and husbandry. Scarcity 
of food and lack of exercise decrease's the quality of the sperm ns well 
as the sexual potency. 

Next is a paper dealing with tlx* diseases in the imported Hereford 
stock. Contagions Abortion decreased the milk yield by about 88 per 
cent. The progeny of different sires are differently affected by Con¬ 
tagious Abortion. Very little Tuberculosis was discovered (only .9 per 
cent, of 802 pure-bred animals). Considerable trouble, due perhaps to 
the white colour of the head, was experienced from ** Telasia Rhodes." 
It is presumed that the white colour attracts the insects, which arc 
carriers of Telasiosis, 

In summer grazing there was a greater amount of hoof trouble in 
the case of the Hereford than in the case of the native stock. 

The first observations on the native cattle of the district date from 
1877, and are detailed in this pajvor. The animals in the area prior to 
the introduction of the Here*fords are described as regards colour, body 
dimensions, milk productivity, skin measurements, etc. 

Following this there is ti paper on the first crosses, which, as a rule, 
show to per cent, greater weight at a year old than do the native stock. 
This difference increases with age. There are also given other measure¬ 
ments between the two types, and the writers conclude that it would be 
justifiable to use first cross bulls in regions where there is a shortage 
of purebred Hereford sires. 

Another paper deals with a feeding experiment on both types, .and 
another on the development of the carcase. Here the first crosses are 
intermediate between the Hereford and native stock A.D.H.S. 

Jersey*; Some Results of Eighteen Years Close Breeding with 

VV. M. Rfc./vx, S. W. Mean, and P. W. Grfoory. 1988, /. Dairy Set., 

19, 480-1. 

In the spring of 1918 the pedigree Jersey herd at New Jersey 
Kxiverixuent Station consisted of three bulls and twenty-two females, 
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and embarked on an experiment designed to fix production through 
inbreeding and selection. Four years later twenty-nine Jerseys owned by 
the California Experiment Station were added, but since then no out¬ 
side blood has entered the herd, and sire to daughter matings arc 
practiced. When necessary to replace a bull, his most highly inbred 
son, out of a cow possessing desirable type and production, was selected 
to take his place. The productive capaeity of all females was determined 
in the New Jersey herd, while the transmitting ability of hulls for both 
production and defects was determined in the herds of co-operating 
farmers. 

The results of 197 dam : daughter comparisons shows an average 
increase for the daughters of Ui lbs. of fat. The daughters of every 
hull httje averaged better than their dams. 

Production records hu\e been obtained on inbred animals carrying 
7.7 per cent., and a few as much as 87..7 per cent, of the blood of their 
sire, hut the number is small. There is no loss in body si use or breeding 
cllicieucv. 

The following recessive defects base appeared • hairless, congenital 
blindness, and a form of achondroplasia. A.D.B.S, 

Large Black Sows; Milk Production in 

F. N. Bonsama and P. M. Oostiiijizi.n, South African J. Sri. t 

,‘L\ MO-7 8. 

Economical production m terms of the sow depends almost entirely 
upon the rate and economy of gains in total live weight of the litters 
reared. In this connection it must be remembered that the rate^of 
growth and development of the suckling pig surpasses that of all other 
farm animals. Thus fertility and milk producing ability of sows are 
of fundamental imjiortanco. The young pig is remarkable amongst farm 
animals in that it is able to utilize feeding stuffs, other than milk, at u 
very early a ire. It is therefore essential to know how far the milk 
production of the sow influences the growth of the sucking pigs. 

’n this experiment purebred Large Black sows were used from 
different female families bred over several generations at the farm of 
the Fni versify of Pretoria. From the herd records some of these strains 
were kno\pt to lie ol low fertility, and to he poor mothers. The figures 
are based on fifty-two lactations produced by twenty-fixe sows. Results 
obtained froth nervous sows were discarded, and likewise those from 
sows wfiieh became ill or lost their young. The sows ranged from one 
year one month to five years five months at the time of farrowing. 

Tb# method of estimating their milk production was to separate the 
litter from each sow for one day and night at the end of the week. 
During this day the litter was allowed to siu kle the sow at definite 
intervals varying from two to three hours. The litter was weighed 
immediately before and after suckling, ami the sum of the increases 
in weight recorded throughout the day and night was taken as indicative 
of the milk yield of the sow for that partieulm day. This figure, 
multiplied by seven, was taken as representing the milk yield of the 
sow for the week. Obviously the method is approximate, and this fact 
must he borne in mind jn considering the results. Throughout the 
experiment the sows were fed upon the same ration, which was fed 
twice daily in the form of slop. No skim milk was used. All Utters 
were weaned at twelve weeks. 


X 
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The average totai milk production for the eight weeks following 
farrowing was found to be 866.7 lbs. \ considerable variation was 
Observed in the total yield of the different sows, the highest being 584.1 
and the lowest 184.6. While there may be some objection to the method 
used, the outstanding fact of this part of the investigation is the 
tremendous variability in milk yield amongst these twenty-five sows. 
Actually these figures agree wonderfully well with the results of previous 
investigators, the most reliable of whom estimated the average produc¬ 
tion per sow at 888, 411, and 4*01 lbs. 

The average litter size for the lactation analysed was 6.67, hence 
the deduction is made that the average milk production of the I^arge 
Black as a breed is probably higher than the figure quoted above in 
view of the fact that the fecundity of this group of sows was lower than 
the average of the breed. 

The average weekly milk production rose from about 45 lbs. in the 
first week to nearly 60 lbs. in the third, after which it steadily decreased 
to about 80 lbs. in the eighth week. 

A close connection was found between litter size and total milk 
production per sow, the larger the litter, the more milk was produced. 

With regard to litter size and total \ielcl ol milk per piglet, it was 
found that as the size of the litter increased, the amount per piglet 
definitely decreased. Thus, although total milk yield increased with 
increase in litter size, the total amount of milk available per pig reared 
decreased with litter size. 

Examining in detail the different sows, it was observed that those 
with an inherent tendenc) to high milk production were capable of 
producing more milk per piglet even with larger litters than sows which 
were genetically low producers with small litters. Although milk pro¬ 
duction is influenced In litter size, the milk yielding potentialities of a 
sow are not primarily determined by the size of the litter. This is a 
point of considerable importance in the selection of breeding pigs. 
Since fecundity and milking capacity arc two separate hereditary 
qualities, they should he considered as such by the breeder. While 
prolificacy is of primary importance, its value wi 11 be considerably 
reduced if it is not associated with good nursing qualities. 

The amount of milk available per piglet is closely related to the 
average weekly gains in the body-weight of the sucking pigs. There is a 
high positive correlation between milk yield and average weekly gains 
in body weight. 

The fact that piglets from small litters, owing to their more rapid 
growth, are capable of consuming more of the ration fed at an earlier 
age than those from larger litters, possibly accounts for the comparatively 
greater gains made by the smaller litter. On the other hand, a natural 
tendency was observed for piglets receiving a large quantity of milk 
to consume less of the ration fed than piglets from litters where the 
milk production per piglet was low. 

The writers quote an authority In the effect that the average amount 
of milk required per lb. of live weight produced during the first four 
weeks following farrowing is i.59 lbs. They are of opinion that this is 
low. 

There was found to he no definite connection between the body 
weight of the sow, as recorded a week after farrowing, with the total 
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milk production, but it was definitely ascertained that, other things being 
equal, the greater the body weight, then the smaller would be the size 
of the litter, A tendency was noted for the medium sized sows weigh¬ 
ing around 400 lbs. to be more prolific than the unduly heavy sows 
weighing f>0() lbs. or more. 

In dairy cattle it has been shown that the milk production of cows 
increases up to about the fifth or sixth lactation, and thereafter decreases. 
While these figures from South Africa cannot be accepted as conclusive, 
the results suggest that there is a marked increase in the milk yield 
from the first to the second lactation. The difference between the second 
and third and fourth is small, but thereafter a definite decline sets in. 

Since fertility and milk production are hereditary, the sows from 
the different strains were grouped together for comparison. In spite of 
the small numbers of sows from each family some striking results were 
obtained from an anlysis of the blood lines in this respect. The superior 
milking rapacity of two animals was most noticeable. An examination 
of the female lines showed an appreciable variation in fecundity and 
milking capacity from sows of different female lines which the authors 
attribute largely to hereditary causes. They emphasize the need for 
careful selection for prolificacy and nursing qualities in breeding pigs. 

There remains some other observations. For instance each piglet 
selects and utilises a single teat during the whole period of suckling. It 
was noticed that within tin* first three days after the birth of a litter 
each of the piglets chose a teat, and that this teat was suckled only by 
the particular piglet until weaning. When a death occurred in the litter 
it was noticed that the pig on the adjacent teat would utilise both teats. 
All the teats were in-milk immediately after farrowing, but the number 
remaining in-milk was determined by the size of the litter and teats 
not suckled soon ceased to secrete milk. There were, however, excep¬ 
tions, mid in one case a litter of four actually used nine teats. The 
piglets showed a definite preference for the anterior teats, that is those 
nearer the head of the auimnJ. It would appear that the selection of 
the forward teats is associated with a more liberal secretion of milk. 
This idea is supported by the observations which showed that the piglets 
suckling the forward teats were generally superior. A.D.B.S. 

Litters; Variations in—According to Month Farrowed 

(1986*). The Pig Breeders' Gazette, No. ♦%', August. 

These figures arc based on the records of the pedigree breeds in 
the N.P.B.A. On the whole pedigree breeders tend to arrange their 
matings so that the bulk of their litters are horn in January and July, 
and farrowings in October, November and December are avoided as 
much as possible. 

There is not much difference in the size of litters born according 
to the month of the year. From the graph the figure varies from 
approximately 8.75 to 9.25. There is somewhat more variation in the 
number of pigs reared, which seems to vary from 6.6 to 7.5, More 
pigs are reared in Utters born between May and October than at other 
periods of the year. A.D.B.S, 
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Pig; The Genetics of the 

A. IX Buchanan Smith, O. J. Robison, and I), M. Bhyant. (1930). 
Bihliographia Genetica, 12, 1-160. (Obtainable from the Institute 
of Animal Genetics, University of Edinburgh, 3/6). 

This reviews all that is known on the subject of the inheritance of 
qualities in the pig. It is divided up into sections dealing with the 
inheritance of colour, physiological characters, disease resistance, 
prolificacy, sterility, and abnormalities. There are also two large 
sections dealing with the productive qualities and methods of improve¬ 
ment. 

There is a full bibliography, and both an author and a subject index. 

A.D.B.S. 


Pig*; The Production of High-Grade 

V. C. FisHWiCK. (1936). J. Min. Aj/ri., 43, No. 3, 235-40. 

Sixty-eight crossbred pigs were reared, all sired by the same Large 
White Boar. Thirty-eight (Type T) were out of Essex Saddleback sons, 
and thirty (Type II) were out of Large Black sows. In addition two 
groups were formed cutting across the types. Group 1 received stand¬ 
ard mixture, receiving a quantity of food they could clear up readily. 
'Fhe maximum daily ration fed to pigs in Group II was restricted to 
5$ lbs. per head per day, and they did not receive that quantity till 
they reached 175 lbs. live weight, at which period Group I were receiving 
62 lbs. The effect of limiting the ration was to produce a reduction in 
the thickness of the shoulder fat. The reduction was of considerable 
magnitude in Type I (out of Essex sows), hut was insignificant in the 
case of Type II (out of Large Black sows). Jt was also noticed that 
there was a clearly marked difference in the thickness of the shoulder 
fat of the pigs of each type, Typo II having greater thickness. Since 
all the pigs had the same sire the difference must have been entirely 
due to the dams. 

(itrading results showed that Type 1 improved in quality on the 
restricted ration, while Type II were approximately equally good 
irrespective of the ration. 

Meal consumption varied from 481 lbs. per 100 lbs. carcase increase 
with Type 1 on Group I ration, while on Group II ration the figure was 
486 lbs. Type II on Group I ration gave 502 lbs., and on Group 11 
ration 510 lbs.; the method of nutrition having thus a small, if any, 
effect on economy of food consumption, but Type I appeared to have 
been more economical than Type II. This may be explained in the 
carcase measurements since these were fatter pigs, and it takes more 
food to produce a pound of fat than a pound of lean meat. 

A.D.B.S. 


Progeny Testing; Genetic Aspect* of the Danish System of 

•L L. Lush. 1936. Iowa Ayr. Exp. Rtn. Re», Bull., 204. 

The paper deals with the effect of pig testing in Denmark, where 
some eight hundred litters are tested annually in five official Stations. 
(There are also fifteen unofficial Stations). In 1923 the pigs at the 
Testing Stations averaged 1.2 lbs. daily live weight gain. By 1985 this 
had been increased to about 1,4 lbs. Similarly the pigs have become 
more efficient. The amount of food consumed per pound of live weight 
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gain has decreased in the same period from 8.63 lbs. to 3.36 lbs. Thus 
the pig keepers of Denmark are producing the same pigs as they did in 
1928 in about twenty days less time (consequently with a quicker turn¬ 
over of cash), and with about 8 per cent, less food. Dr. Lush is of the 
opinion that these improvements are largely due to improved breeding 
methods resulting from the wholehearted use* of the Testing Station 
by the official breeders at the bn*ding centres. 

Before 1926 no special interest was taken in body length. Since 
then the length of the Landrace lias been increased by 8.8 cms., ami 
has now reached the desired maximum length. The problem facing 
breeders in Denmark now is to reduce the variability of their pigs. 
Since 1928 there has been a reduction in the hack fat amounting to 
,5 cms., and an increase in the belly of about the same amount. 

Having achieved this, the tendency is now to lay greater emphasis 
on the quality of the flesh, particularly its firmness Likewise there is 
evidence that the killing percentage is primarily conditioned by heredit¬ 
ary factors, Tn 192a 40 per cent, of the pigs were made into Class 1 
bacon. By 1985 this figure had been practically doubled, and now stands 
at 15 j>er cent, of the whole production. 

Thickness of batk fat and thickness of belly arc more highly hered¬ 
itary than are the other characteristics studied, ltnpid live weight gain is 
very closely associated with economy of gain. The more rapidly the 
pigs grow, the less food will they eat per pound live weight gain. The 
thicker the belly, the higher will be the yield of export bacon. The 
longer the pig, the thinner will be the bac k fat 

Without the use of the Testing Station method the author doubts 
whether these results could possibly have been achieved. 

A.D.B.S. 


Romney Sheep; Hairy Fibre* of the 

F. W, Dkv. (1988). Ac ir Zealand J. Jr/rf., 19 and 48. 

This is a technical paper dealing with the subject of the effect of 
environment, age, and heredity upon the production of kemp fibres in 
the fleece, A.D.B.S 

Sheep: Sex Physiology of 

LucihN L. Roux. Qnderntepoort J. of Fcf. N< i. and Animal Industry, 

Vol. 6, No. 2 (1986), 465-718. 

In South Africa, the Merino, which is of great economic importance, 
does not breed so well as in Australia, its fertility having been put ns 
low ns ?? per cent, by some. The present work is a contribution to the 
physiology of breeding, dealing more especially with the fertility of that 
breed in South Africa, where the variations in climate and food supply 
give ample scope for such an investigation. After a review of relevant 
literature?, the author discusses, observations over a two-year period on a 
group of non-pregnant Merino ewes, the lots having been fed for long 
periods on different diets and tested at short intervals for oestrus. In 
addition, the sheep were weighed, and at the end of the period examina¬ 
tion of the ovaries and uteri were made. Of the nine groups, six were 
on dry diets, and the remainder on pasture supplemented in various 
ways. AH groups showed restricted annual sexual activity. (Tn parts 
of Australia and S» Africa, the Merino lias noii-restrictcd activity, having 
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a continuous series of heat periods through the year). Jn the pasture 
groups, sexual activity increased when the body weight decreased in 
autumn, but decreased in the spring, when there was a rapid rise in 
body weight. There was great individual variation within the groups. 
The experiment did not reveal the cause of the restricted activity, but 
suggested that it may he influenced by nutritional conditions. Nutri¬ 
tional factors had an important influence on the degree of polyoestrum 
(be,, recurrence of heat periods in a season), and constant green grassing 
had a marked effect in stimulating ovarian activity. 

A number of the above sheep were slaughtered in the anocstrus 
period for a microscopical examination of the ovaries and for weighing 
the uteri. Spurious ovulation, *.e., the occurrence of ovulation without 
oestrus during the anoestrus period, was found to be controlled, to some 
extent, though by no means entirely, by nutrition. Thus, on a dry 
ration for a protracted period, with only hay, hone meal and salt, there 
was no spurious ovulation, while on pasture supplemented by concentrates, 
this occurred in 8ti per cent, of the cases. The level of nutrition also 
affected the weight of uteri, and, in young sheep, poor food over 
extended periods inhibited the development of the uterus. 

The duration of oestrus, dioostrum and of the dioestrus c\cle was 
determined by frequenl observations, using vasectomised teasers. The 
onset of oestrus was abrupt, and its mean duration was thirty hours, 
though there was great individual variation. 

Changes in the external genitalia, rejxirted for some other breeds, 
were not observed in these Merinos After parturition the ewes of this 
breed that were allowed to rear their lambs to the age of five months 
did not come on heat Put. where the lambs had been removed immed¬ 
iately, oestrus occurred within two months. 

The restricted annual sexual activity of the Merino led to observa¬ 
tions on the Suffolk-Jdlaekbead Persian cross, and the Blackhead Persian - 
Merino. There was restriction in both, and, in the former sexual season 
was four to six weeks shorter than in the Merinos. The age of sexual 
maturity is of great impoitance in some countries, hut, in the eastern 
Transvaal is overshadowed by the problem of internal parasites in young 
sheep. It w r as found that oestrus occurred in neither Merinos nor in 
Horder-Leicester-Mcrino crossbreds before the age of one year; Merino 
female sheep have, under other conditions, been reported sexually mature 
at 0-10 months. Observations at another centre showed that the Welsh 
inountain-Ronderih was the first cross to exhibit oestrus, being sexually 
mature at 7£ months. Tt is interesting to Welsh readers to note that 
these crosses are reported as being rapid growers. 

Experiments, as not yet completed, have been carried out on the 
effect of climate on the sexual activity of young ewes, these having been 
transferred from the Karroo to the eastern Transvaal highveld ; the con¬ 
ditions in the former area are much more favourable for sheep farming, 
the pastures being more nutritive and not subject to the drastic reduc¬ 
tion in value in the dr\ summer months. The change appeared to have 
some effect on the duration of the sexual season ; the number of dioestrus 
cycles was reduced by 54 per cent. When a supplementary ration was 
fed at the Transvaal centre, increased txidy weights and sexual activity 
were noted. 

The author concludes with a stud> of the breeding histories of 
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ninety of the most prolific Merino ewes from three flocks, and concludes 
that every effort should be made to secure breeding at an early stage, 
since postponement reduces fertility and fecundity. This book is a sub- 
stantial contribution to the stud} of climate, nutrition and management 
on reproduction, and will interest both the student of general animal 
husbandry and the research worker; a wealth of data, and of details of 
the several histories, etc., of ewes is included. K.J.It, 

Fork; Soft 

Armour's Monthly J.rtter to Animal Husbandmen, 15, No. 1, 

There are two principal causes of soft pork, an American term which 
includes bacon. The first is due to the natural characteristics of the 
hog. There is no question but that there arc some inherited differences 
with reference to firmness of flesh between different breeds of pigs, and 
probably between different strains within v breed A study by Purdue 
University 1ms shown that in general ihc British breeds of pigs have a 
tendency to make a firmer fat at lighter weights. Hie American breeds 
first lav on a soft fat, which becomes firmer, but not before the pigs 
have reached over 22a Him. live weight. Thus, the rate of maturity is a 
question of some importance in fattening pigs. It is only fair to note 
that there are certain strains in some of the \meriean breeds which 
definitely show an ability to put on hard fat at lighter weights. 

The principal portion of this paper, however, deals with the effect 
of feed. It is maintained that when pigs are full fed mature maize 
(corn) they do not, as a result, produce soft pork, which is caused by 
foods other than maize 

The principal criminal in the United States is Soybeans. On no 
account should Soybeans be grazed or fed as beaus to pigs. Soybean 
Meal, front which the oil has been extracted, does not soften the pork, 
and may he used safely. A.D.B.S. 

Toggenburg Goats; Effect of Early Breeding on the Milk Production of 

(>. C. (Ynningham and L. 11. Aumnoion. (1936). J . Dairy Sci 19, 

40;>-9. 

The odds are definitel) in favour of goats which have kidded for 
their second lactation as two-year-olds than goats which have kidded for 
their first time at two years of age. This is in direct contrast to the 
belief held by a large number of goat breeders. A.D.B.S. 

Wensleydale breed of Sheep; Genetics of the 

F. W. Dry. (19.36). J. Denetics, 38. 128-8i. 

This work is based upon records from the flock of Wensleydale 
sheep belonging, from 1897 to 1922, to Mr. (i. Goland Hohinsou in order 
particularly to investigate the intensity of selection. r Jhc breed is fitted 
for this subject since it is outstandingly fertile and the accepted 
colour standards, being what they are, a big proportion of the lambs 
born, not merely the blacks, but an appreciable percentage of the 
whites, have on this account no chance of being chosen for breeding, 
Uolour inheritance, therefore, as well as fertility, bears on intensity of 
selection. 

There is a discussion on the wool colour types which recapitulates 
previous work hfjhe author iu this herd. 
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The coloured condition of the sheep behaves as a simple recessive 
to white. As regards ear colour, the breed standard calls for the skin 
of the face and ears to be deep blue in colour. Homozygous white 
animals are lighter in colour inside the ears than heterozygous whites. 
It is only inside the ears that such a difference between the genotypes 
can be dedicated. The blue sheep of the breed are, therefore, mostly 
heterozygous whites, though they may occasionally he homozygous. 
Modifying colours play a large part in the determination of blue ear 
colour. 

Monozygotic twinning is very rare, if indeed it ever occurs. The 
fertility is high, the average number of lambs per ewe put to the ram 
being 1.71. Of all the lambings per cent, were multiple births. 
Fertility is higher at four and five years than at two and three years, 
this being partly due to decrease in barrenness and abortion. Within 
the flock differences of unborn fertility were not discovered. 

In Wensleydale crosses high fertility is transmitted by the Wensley- 
dale rams to their crossbred daughters. A.D.B.S. 
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AGRICULTURAL LABOUR IN WALES 
UNDER STATUTORY REGULATION 
OF WAGES 1924-1987. 

By A. W. Ashby, M.A., and J. H. Smith, M.Sc., 

University College, Aberystwyth. 

Apart from a space of about three years between 1921 and 
1924 wages and conditions of employment in agriculture have 
since 1917 been fixed by representatives of employers, employees, 
ancj the State and enforced under statute law. Until 1917 
detailed information of rates of pay and conditions of employ¬ 
ment were difficult to obtain and local customs were so strong 
that it was difficult to make any generalisations about practices 
within a county or in some eases within a parish. Information 
collected by various government agencies indicated that in 1914 
for ordinary workers in England the net value of cash wages and 
payments in kind amounted to 18s. per week. If there was any 
difference in Wales the comparable figure would not be below 
17s. 8d. per week but for purposes of this study the averages 
have been taken at 18s. 

Since 1917 more accurate information is available. 
Although the function of the National Wages Board set up under 
the Corn Production Act, 1917, was to fix weekly minimum wages 
it was compelled to take account of hours of labour and to assess 
the value of cottage rents, board and lodgings and other pay¬ 
ments in kind. Under the Agricultural Wages Act, 1924, members 
of Agricultural Wages Committees for each of the administrative 
areas have defined the range and value of goods and services 
which may be included as part payment for work done. 

In 1918 the average wage paid to ordinary male workers in 
Wales was 81s. lOd. or 77 per cent, above the pre-war level of 
18s. Between 1918 and 1921 the minimum rate steadily 
increased and in the latter year it was 44s. 2d. per week or 145 per 
cent, above the pre-w f ar level. 

In 1921 the Corn Production (Repeal) Act was passed 
and substituted Voluntary Conciliation Committees for the 
Agricultural Wages Board. It was recognised that both 
employers and employees were growing accustomed to the idea 
of collective bargaining and it was hoped to preserve this 
practice by the establishment of voluntary Conciliation Com¬ 
mittees. But economic conditions were uncertain for both 
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farmers and workmen and in the absence of statutory enforce¬ 
ment of agreements there was soon a drift back to individual 
bargaining. By 1928 these Conciliation Committees had become 
ineffective, in many districts the meetings were discontinued and 
serious objections against the non-observance of agreements were 
being made by workers’ organisations. At this time the average 
wages for ordinary workers in England and Wales was 28s, per 
week, and the comparable figure for Wales nearly a shilling 
higher at 28s. lid. Thus weekly wages in England showed a 
much more important decline than occurred in Wales. In 1921 
the weekly average wage in England and Wales was 146 
per cent., and in 1924 it was only 56 per cent, above the pre¬ 
war level. At the time of the introduction of statutory 
regulation in 1924 average weekly wages in Wales stood at about 
29s. 5d. and were some 7 points better than the average for 
England and Wales, 

The Agricultural Wages (Regulation) Act became operative 
in August 1924 and for its operation Wales and Monmouth 
was divided into 8 administrative areas, each having a Committee 
composed of six representatives of employers and employees 
respectively, and two impartial members appointed by the 
Minister of Agriculture with an independent Chairman appointed 
by the Committee itself. 3 The Committee for Anglesey and 
Caernarvon was the only one in Wales to secure by the end of 
that year an order affecting the wages and conditions of 
employment but by March of 1925 orders were in force in all the 
other areas. 

The immediate effect of the operations of these committees 
was to increase the weekly average wages of ordinary farm¬ 
workers by Is. 7d. per week to an average of 81s. in 1925. 
Increases in the minimum cash wages were obtained in 1926 
and 1927 and in the latter year the average wage was the highest 
for Wales since the introduction of the present Act. From 1927 
until 1988 minimum weekly rates were on the down grade, in 
the first three years the reduction was only 5d. but in the latter 
year the average was Is. 7|d below that for 1927. Since 1988 
improvements have been obtained and the average for 1987 at 
31s. 7|d. was Is. 6d. higher than that of 1988. 

During the first three years of the operation of the present 
Act the averages of weekly rates for Wales compared 

, , 1 Cr in the event of failure of agreement the Chairman is appointed 

hy the Minister of Agriculture. 
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favourably with those for England and Wales. Since 1927, 
however, the average rates for Wales have been lower than 
those for England. lr» the period of declining wages from 1927 
to 1988, the average rates for England and Wales were 2 to 8 
points higher than those for Wales but in recent years farm¬ 
workers in England have obtained somewhat greater improve¬ 
ments in their cash wages and in 1987 the average for England 
and Wales was eight points higher than that for Wales. 
Minimum rates in Wales were more easily reduced during the 
period of general decline in the economic conditions of agricul¬ 
ture and failed to respond as quickly to the recent improvements 
in the industry. The following figure shows the changes which 
have taken place since 1925. 


FIGURE I. 

Changes in Minimum Wages and Cost of Living. 



The minimum rates operating in each of the eight areas show 
some important differences. In individual years the margins 
between the highest and lowest minimum rates ranged from 
7s. 6d. in 1925 to 8s. in 1982, but the most common differences 
have been from 4s. to 5s. Gd.. In every year the highest rate 
was fixed by the Committee operating in the county of 
Glamorgan and during the nine years 1928 to 1986 inclusive the 
lowest rate affected workers in the counties of Merioneth and 
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Montgomery, The lowest rates in 1925 were operating in 
Carmarthen and in Anglesey and Caernarvon, and in 1926 and 
1927 the lowest were found in Denbigh and Flint, 

TABLE 1. 

Highest and Lowest Minimum Rates for Ordinary Adult Workers in 
Wales and Monmouth. 


Year. 1 

i 

Highest . 

5 

8 

3 

Difference. 

Year. 

•» 

Sj 

*■*1 

*** 

V 

Cw 

J 

Difference. 


8 . (L 

s. (i. 

, ! 


(/. 

«. d. 

s. d. 

1925 

37 t» 

30 0 

7 6 

j m 

81 6 

28 6 

3 0 

1926 

36 0 

30 6 

5 6 

1933 

32 6 

27 0 

5 6 

1927 

36 0 

30 6 

5 6 

J»84 

83 6 

27 0 

6 6 

192S 

84 0 

30 0 

4 0 

1935 

33 6 

28 6 

5 0 

1929 

84 0 

80 0 

4 0 

1986 

1 33 6 

28 6 

5 0 

1930 

85 0 

80 0 

5 0 

193? 

3; 6 

31 0 

3 6 

1981 

35 0 

i 

30 0 

! 

5 0 

Cur¬ 

rent 

0 

31 6 

4 6 


In seven of the eight years following the introduction of 
legal control in 1924 lour of the eight committees operating in 
Wales fixed minimum rates for ordinary adult male workers of 
31s. to 32s. per week and in 1927 five committees fixed rates 
within that range. In 1933 and each subsequent year there has 
been a greater variety of rates and the following table indicates 
the rates fixed. 

Of the rates for the separate areas those for Glamorgan 
have undergone the greatest change. In 1925 a rate of 
37s. 0d. per week was fixed but by 1929 it had been reduced to 
84s. An increase of Is. per week was obtained during the follow¬ 
ing year but in 1982 the rate was reduced to ills. Gd., which was 
6s. below that fixed in 1925. Since 1932 increases amounting to 
4s. Od. per week have been obtained. For Merioneth and 
Montgomery the rate was 31s. per week in 1925 and was 
increased by 6d. in the following year. In 1928 the rate was 
reduced to 80s. and remained at this level until 1982 when a 
further reduction was made and by 1988 it had fallen to 27s, 
per week. In 1984 the rate in Merioneth and Montgomery was 
2s. 6d. below the next lowest and 6s. 8d. below the highest 
weekly rate. The remaining six committees made changes over 
the period of thirteen years ranging up to 2s. 6d. per week and 
in one particular case a change, an increase of 6d. per week, 
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TABLE II. 

Weekly Minimum Rates of Wages for Ordinary Adult Male Workers. 
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occurred last year. The following summary indicates the 
differences in the present rates as compared with those first 
fixed in 1925. 


A re a. 

Carmarthen 

Pembroke and Cardigan 
Monmouth 

Anglesey and Caornnrxou 
Radnor and Brecon 
Denbigh and Flint . . 
Merioneth and Montgomery 
(Glamorgan 


Change. 

) increase of ,1s. Oil. 

i 

| increase of 2s (hi. 

increase of Is. (id. 
increase of fid. 
decrease of Is. (id. 


The rates operating in the areas of Carmarthen and of 
Denbigh and Flint have been subject to the least change during 
the period. Apart from the initial order of 19*25 only four of 
those subsequently made by the Committee in the county of 
Carmarthen have affected the weekly wages and no alteration 
has been made in the hours of employment or overtime rates. 
No decrease in the rates of wages occurred and the rate has 
been increased on four occasions. The Committee operating 
in Denbigh and Flint made only two orders affecting the wages 
of ordinary adult workers and two affecting the hours of their 
employment. Ordinary adult workers in these counties have 
suffered no decrease in their wages and have on two recent 







10 


The Welsh Journal of Agriculture , 

occasions obtained increases. The most frequent changes have 
been made by the Committees of Glamorgan and Merioneth and 
Montgomery. In both areas the wage rates have been decreased 
on three and increased on five occasions. In Radnor and Brecon 
changes were made on five and in Monmouth on four occasions* 
The number of general orders made in Wales since the introduc¬ 
tion of the present Act is 135, and 51 of these have affected wages 
alone or wages and some conditions of employment. In TO cases 
no change was made in the existing general wages rate and con¬ 
ditions of employment. 


Changes in Minimum Rates for Ordinary Workers in Wales 
Number of Changes since 1925 


District. 


Change. 

Denbigh and Flint . . 

2 

im reases. 0 derrea 

Pembroke and Cardigan 

4 

1 

Radnor and Brecon 

4 

1 

('armor then 

1 

0 

Anglesey and Caernarvon 

4 

„ 1 

Monmouth 

2 

M £ It 

Glamorgan 

... 5 

j, K 

Merioneth and Montgomer\ 

r> 

a 


Net Changes each year in 8 Districts. 


Fear. 

192(J 

192? 

I92K 

1929 

1930 

1931 

1932 

1930 

1931 

1933 
193 (» 
1937 


A 7 t> ('hamje. 
fi 
8 
If 
8 
7 
K 

3 
5 

4 

4 

5 


lm rcnm\ 

1 


1 


1 

4 

1 


0 

8 


Decrease. 

} 

o 


Seven of the Welsh Committees fixed the period during 
which a particular order is to operate, the remaining one of 
Anglesey and Caernarvon have allowed their orders to operate 
for indefinite periods. In three cases the duration of the order 
now in force is for one year; in two cases for six months; in one 
case for one year and in one for six months “ unless otherwise 
ordered. ” During the period 27 general orders have been made 
by the Committee for Radnor and Brecon and those made since 
1029 have been for six monthly periods. In Anglesey and Caer¬ 
narvon, on the other hand, only 18 orders have been made and 
the duration of these has varied from 8 to 25 months. 
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Between 3026 and 3931 the rates were remarkably stable. 
Only three decreases occurred, two in Glamorgan and the other in 
Merioneth and Montgomery. Only two increases occurred, one 
in Carmarthen and the other in Glamorgan. The Glamorgan 
rates have been erratic, and shown changes irrespective of changes 
in the economic condition of the industry. The greatest number 
of changes occurred in 1932 when there were five decreases and 
in 1037 when there were increases in every district. 


Wage* of Special Classes. 

Special rates of pay and conditions of employment for 
special classes—shepherds, stockmen, horsemen, etc.—have been 
fixed for the four areas of Anglesey and Caernarvon, Denbigh 
and Flint, Merioneth and Montgomery and Glamorgan. In 
the remaining four areas these classes of adult workers receive 
the ordinary rates of pay together with the general overtime 
rates for time worked in excess of the weekly minimum. In 1925 
the minimum rates fixed for special classes varied from 34s. in 

TABLE HI. 


Weekly Minimum Rate* for Special Classes. 


Year . 

Anglesey 1 
and ! 

Caernarvon 

. .. i 

; i 

> i 

1 Denbiqh \ 

amt I 

Flint. 

: 

Glamorgan 

1 

Merioneth 

and 

Montgomery 

Difference 
between 
lowest and 
highest 
rates. 


9. 

d. 

S. <l . 1 


d. \ 

9. 

d. 

s. 

d. 

1025 

85 

0 

37 0 

40 

9 j 

1 H4 

6 

5 

(i 

1026* 

35 

0 

37 0 

! 40 

° i 

34 

6 

5 

6 

1027 

35 

0 

37 0 

! 40 

o ! 

34 

6 ! 

1 5 

6 

1028 

1 35 

0 

37 0 

| 38 

0 

33 

0 | 

5 

0 

1920 

35 

0 

87 0 

| 88 

0 

38 

«• i 

5 

0 

1030 

35 

0 

37 0 

! 30 

0 

34 

0 

b 

0 

1031 

35 

0 

37 0 1 

1 39 

o I 

31 

0 

5 

0 

1932 

35 

0 

35 0 | 

| 35 

0 1 

82 

6 

i 2 

a 

1938 

38 

0 

34 0 ! 

36 


31 

0 

5 

0 

1084 

84 

0 

34 0 

.37 

0 

31 

0 

» 6 

0 

1985 

35 

0 

35 6 

! 37 

0 

32 

6 

4 

6 

1986 

i 35 

0 

85 6 ! 

1 37 

0 

j 32 

6 

4 

6 

1937 

i 36 

0 

86 6 j 

38 

0 

j 34 

0 

4 

0 

Current 

1 36 

1 

0 

1 

87 a : 

: 40 

0 

! 35 

6 

4 

6 


Weekly Rales for the Special Classes of Workers. 


Area . 

l 

im. j 

m h. 

Current. 

Glamorgan 

s. d. 

40 0 

s. <f. 

36 0 

s. d. 

40 0 

Denbigh and Flint 

37 0 

34 0 

37 6 

Anglesey and Caernarvon 

85 0 

83 0 

36 0 

Merioneth and Montgomery 

34 6 

81 0 

85 6 
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Merioneth and Montgomery to 40s. in Glamorgan, where these 
workers have enjoyed tthe highest rate in each year except 1982 
when at 85s. it was only equal to those operating in Anglesey and 
Caernarvon and in Deubigh and Flint. The special rates fixed in 
Merioneth and Montgomery have always been below those for the 
other counties. In most years the difference between the highest 
and the lowest rates has been as much as 5s. and in one year it 
was Os. Table 8 gives a summary of the changes which have 
taken place during the period under review. It is important to 
notice that only one separate rate for special workers has been 
fixed in any area : such special rates as have been fixed have 
been applicable to all special classes. 2 

In 1988 these rates were from 2s. to 4s. lower than in 1925 
but at the present time Glamorgan is the only area which has not 
got a rate higher than the first fixed under the Act of 1924. 

Ordinary Minimum Wages for Youths. 

Separate rates of wages are fixed for youths under 21 years 
of age. Usually there are separate rates for young workers by 
yearly steps but in Carmarthen the same rate is applicable to all 
youths under 17 years of age while separate rates are determined 
for each 44 year 99 group from 17 to 21 years. These sets of rates 
of wages show considerable variations in the different areas of 
Wales, but differences are most marked in the rates applicable to 
youths under 18 years. The following table shows the range of 
differences between the highest and lowest rates for each age. 


TABLE, IV. 

Difference between Highest and Lowest Rates for Workers under 

21 years. 
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It will be seen that the range of differences in the wages of 
youths over 18 years of age was from 2s. to 6s., while for those 
under 18 years the difference was from 4s. 6d. to 8s. These 
differences are proportionately wider than those between rates 
for adult workers. , 

Until 1981 farmers in Glamorgan were required to pay the 
highest minimum wages for youths of ages ranging from 17 to 21 
and during the same period those in the counties of Denbigh and 
Flint were paying the lowest rates to youths of all ages above 
15 years. Since 1931 the highest rates for youths 17 to 21 years 
have in most cases been paid by farmers in Glamorgan and 
Monmouth, while farmers in Carmarthen, in Anglesey and 
Caernarvon, in Pembroke and Cardigan, and in Glamorgan, have 
at one time or another and for one or more of the age classes 
paid the highest rates for youths under 1? years of age. 

Taking averages for the eight areas and for each age-group it 
is remarkable that the young workers under 21 years of age 
suffered less reductions than adults in the period of depression, 
and have gained less during the recent period in which rates 
have been rising. Rates for young ordinary 99 workers are 
now practically at the levels established in 1926 while rates for 
adults are generally above that level. 


TABLE V. 

Average Weekly Minimum Rates for *' Ordinary ” Male Workers under 

21 years of age. 
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The highest and lowest current rates for young workers 
are given below. 
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TABLE VI. 

Current Kates of Wages for 44 Ordinary ” Youths under 21 years of age. 



Highest Rate. 

Lowest Rate. 

Age Range. 

Area. 

*. 

d . 

Area. 

s. 

d . 

‘JO and under *21 

Monmouth 

S3 

0 

Denbigh and 
Flint 

27 

6 

19 and under 20 

Glamorgan 

80 

0 

do. 

L* 

<> 

18 and under 19 

do. 

| 27 

0 

do. 

22 

6 

17 and under 18 

do. 

24 

6 

do 

18 

0 

10 and under 17 

Glamorgan, 
Pembroke and 
Cardigan 

r 

[80 

6 

i 

do. 1 

14 

0 

15 and under 16 

Carmarthen 

1 1H 

0 

do. | 

ir 

(i 

14 and under 15 

"do. ~ 

i 

! » 

0 

Monmouth | 

Tf 

'() 


Only two of the areas, Glamorgan, and Anglesey and 
Caernarvon, have fixed rates for “ special classes ” under 21 
years of age. In Glamorgan the current rates are 8s, fid. higher 
tlhan those for ordinary workers at 14 years of age, and 4s. fid. 
higher at 20 years of age. In Anglesey and Caernarvon the 
differences tend to be wider, the rate for special classes at 1(> 
years is 5s. higher than that for ordinary workers, while the 
rate at 20 years is 4s. fid, higher. 

Length of Working Week 

In order to make the statutory regulation of wages effective 
the committees had, amongst other things, to define the length 
of the working week. In four of the eight areas in Wales the 
maximum length of the ordinary working week applies to all 
classes of agricultural workers, while in the other areas separate 
hours are fixed for ordinary and for the special classes of workers. 

FIGITRE 2. 

Weekly Hours of Employment. 

(Ordinary Workers). 

(Summer). (Winter). 
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The average ordinary working week in Wales has remained, 
over the period, about one hour longer than that lor ordinary 
workers in England* Figure 2 shows that the average working 
week during the summer time increased from 52 hours in 1925 
to just over 53 in 1933 and 1934. Since then some reductions 
have occurred and at the beginning of 1938 the average week 
for the summer period was again 52 hours. In 1925 the average 
working week during the winter period was nearly 51 hours. 
Reductions occurred in 1920 and 1927 but in 1928 and until 1930 
it v was again approximately 51 hours. Some increases took 


TABLE VII. 

Weekly Hour* of Ordinary Workers in England and Wale*. 
1. Summer. 
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l 
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... j 2 ! 
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< i i 
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1 1 

| 8 
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) 2 
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9 
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1 1 
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22 j 
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1 1 

2 

23 1 

10 



i 

6 

1934 .1 

1 

i 4 ! 


i i 

2 

25 | 

s 

hr 



6 

1935 .i 
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1936 ... ... 1 

2 1 
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1 25 j 

8 1 
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1987 . 

3 | 

1 2 ; 
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2 1 
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! 26' ) 
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1 1 

i i 
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Current ... j 

4 J 

i 1 ! 

i i 

2 ! 
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25 . 

10 


! 1 

1 4 


L Li 


* Excluding part of Lancashire where the rate nominally fixed for 
ordinary workers is regarded as a special rate, and whore it is fixed on a 
60 hour week. 
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place in 1981 and the average then remained steady until 1985 
when reduction occurred. The latest information shows that 
the average ordinary working week for the winter period is 50 
hours, the lowest during the whole period. 

More than half of the English districts have had a working 
week of 48 hours during the winter months. In Wales the 
number of areas with a working week of 48 hours varied from 
1 to 8 in the years 1925 and 1986. Until 1980 two areas had a 
54 hour week and another a week of 52 hours. The changes 
which occurred during the period were in the districts with the 
shorter hours. The ordinary working week fixed for the 
summer months in English districts shows greater variation in 
the years 1981 to 1988. Apart from these three years workers in 
about one fifth of the English and those in one half of the 
Welsh areas had a working week of 54 hours. The previous 
table shows a comparison of conditions in the districts of 
England and of Wales. 


Public Holidays. 

The practice of defining employment on certain public 
holidays as overtime has made little progress in Wales. Detailed 
information for 1980 shows that farmers in three of the eight 
areas had to pay their employees overtime rates for work done 
on Christmas Day and similar provision was made in Monmouth 
for all employment on four of the public holidays. The latest 
Orders show that in Carmarthen, Merioneth and Montgomery, 
and in Radnor and Brecon, employment on Christmas Day is to 
be reckoned as overtime. In Pembroke and Cardigan employ¬ 
ment on Good Friday, Whit-Monday, August Bank Holiday and 
Christmas Day and in Monmouth employment on two additional 
days namely Easter Monday and Boxing Day is to be regarded 
as overtime. 

By 1980 provision had been made in 82 districts in England 
against employment on one or more of the public holidays, in 
18 areas the provisions cover two and in 18 other areas 4 or more 
public* holidays. The following is a summary of the essential 
information. 

Of the 87 Committees which made arrangements in 1980 for 
employment on certain public holidays to be treated as overtime 
28 made further provisions whereby the weekly number of hours 
which workers are expected to work for the minimum wage is 
reduced by the hours they would have worked on the public 
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Public Holidays. 


No. of 
Day*. 

England. 

Wale*. 

mo. j 

mo. 

mo. j 

1936. | 

Current, 
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i 

1 

3 1 

4 

8 

2 

H 

la 
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5 

6 
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1 

5 



1 

5 

1 

1 
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5 

6 

1 

1 

1 


28 

.‘12 

i 

___ 

5 ! 

5 


holidays. No such provision was made by any Committee in 
Wales until 10J17 when that for Pembroke and Cardigan limited 
the ordinary working week in those weeks in which the defined 
public holidays occurred to 4b hours. This is important since 
workers could otherwise be asked to increase their normal 
working day in such weeks in order to make up for the time lost. 
These general results show that workers in the English districts 
have obtained the more favourable concessions. 


Rates per Hour. 

Because of considerable variations in the hours fixed for 
the purpose of determining the minimum rates of wages it is not 
possible to get an easy comparison of rates between different 
areas. It will be remembered that in four areas the differences 

TABLE VIII. 


Minimum Rates per Hour of Labour. 
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d. 
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1.20 | 
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7.32 

S.10 

7.00 

6.67 
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8.40 | 
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7.82 
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7.00 

7.20 

6.80 

1038 

Summer ... | 
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6.78 
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6.00 

6.67 

6.55 
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7.66 | 
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7.32 
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6,00 

6.02 

7.08 
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8.00 ] 

7.66 

7.75 

8.62 

7.15 j 

7.61 

8.25 

19.18- 

Summer ... j 

?.o*r l 
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7.68 

s.61 

7.27 
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between special classes and ordinary workers have been left to 
the influence of payment for overtime while in four other areas 
separate rates have been fixed for the special classes. The 
position is further complicated by the practice of fixing what are 
in effect different rates for the Winter and Summer periods. But 
the previous summary shows hourly rates in each of the areas 
when regulation first became effective, when rates touched their 
lowest points, and at the beginning of 1988 . This summary 
shows clearly that rates in Glamorgan, although always relatively 
higher have not been so much higher than others as appears on 
first examination. The low position of Merioneth and Mont¬ 
gomery still remains. 


Overtime Rates. 


There have been very few changes in hourly rates for over¬ 
time of “ Ordinary 99 Adult male workers. The following is the 
summary. 

,!fl Oeertn 
PcitCC 


Ajiglosey md Caernarvon 1925-37 9 

Denbigh and Flint .. 9 

Radnor and Brecon 9 

Carmarthen ,, 8} 
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In the four areas in which no separate rates have been fixed 
for the special classes these rates for overtime also apply to all 
adult male workers, including the special classes. Glamorgan is 
the only area in which special overtime rates have been fixed, so 
that except in Glamorgan the rates here quoted apply to all 
adult male workers. 


Rates for Females. 

In all areas minimum rates for females have been fixed on 
Hie hourly basis. As in the ease of males, different rates are 
fixed for young workers but the following summary shows the 
highest rate in each area. 
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It is remarkable that workers’ representatives on the Wages 
Committees have paid so little attention to these rates. Although 
they do not exercise any marked influence in the general costs of 
farming they have some importance in the direct costs of animal 
products, especially milk. Hut their stability under changing 
agricultural conditions shows the general disregard in which they 
are held. 


Minimum and Actual Rates of Wage*. 

Information on actual rates of wages paid is available for 
only a comparatively small number of farms in Wales. In 
England it was estimated about 1984 that the cost of labour per 
week, including employer’s contribution to National Health 
Insurance and cost of employers’ liability insurance, together 
with actual payments to workers in cash and kind, was about 
11 per cent, higher than minimum wage rates for both “ high 
pay 99 and “ ordinary ” workers. 3 The Ministry of Agriculture 
provides a certain amount of information obtained in the course 
of inspections of which there are two types, namely test 
inspections of a routine character when farms are visited 
for the purpose of checking rates paid and conditions imposed 
and inspections made after receipt of complaints. From these 
inspections, if from no other evidence, it is clear that actual rates 
are made up of wages paid in contravention of the Orders at 
lower rates than those fixed, and of rates in excess of the 
minimum paid on agreement between employer and employee. 

As regards underpayment, the evidence of test inspections is 
that cases are more frequent in Wales than in England. Under¬ 
payment appears to have been particularly prevalent in the early 
years of regulation up to 1928, and to have fallen to low pro¬ 
portions from 1928 to 1981 when it again became more frequent. 
Improvement in conditions has recently appeared. Tn England 

3 Carsbnv find Graves * The Labour bill and Ontrwt on Arable Farms. 
•Iniyrmtl of the Royal Statistical Society, Yob 98, 108"! 
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the percentage of cases of underpayment has been much more 
steady at a lower level. 

The nature of the underpayment is often trivial and in the 
majority of cases relates to failure to observe the conditions 
relating to the payment of overtime. The old customs of give 
and take in respect of hours of employment have had to give way 
to hard and fast rules but the old relationships have not been 
easily forgotten either by the employer or the employee. 


TABLE IX. 

Underpayment of Minimum Rates found in Teat Inspections. 
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In some cases workers have persuaded employers to give 
them work of a casual character at a lower rate of pay. 
Inspections have revealed this form of underpayment and the 
farmer has found himself summoned for yielding to a persuasion 
to employ people he did not really require. But in other cases 
the evasions have been more or less deliberate. 

It is unfortunate that information on rates of wages found 
on inspections is not available for England and Wales separately, 
for this is the most representative of fully checked data on actual 
wages now obtainable. The general effect of the evidence is that 
farmers were paying and workers were receiving from Is. fkJ. to 
2s. 6d per week above the minimum rates fixed, but as this 
includes payment for overtime it appears that the rates paid for 
the hours fixed by Orders could not have been much higher than 
the minima, 
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TABLE X. 

Actual Weekly Earnings of Workers on Farms visited by inspectors in 
England and Wales. 


Year. 
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Workers. 

Sfuvhmcn. 
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The Cost of Labour. 

The ultimate cost of labour is the result of complex con¬ 
ditions, some of which many people arc inclined to say arc of 
moral character. The most common assumption, perhaps, is 
that cost of labour rises with rates of wages. But in actual 
practice cash cost is determined by the numbers of workers of 
different ages and sexes regularly and casually employed; the 
rates of wages paid for ordinary and overtime hours; the hours 
worked; and the amount of piece-work and the rates paid there¬ 
for. As farmers’ relatives take such a large part in the work of 
farms these have been included in the total estimated amount of 
labour used, and although they are not subject to the regulations 
of conditions of labour it has been assumed that their earnings 
changed with the minimum rates. Farmers also take part in the 
manual work of their farms, and their wives sometimes make a 
contribution but in estimating the cost of labour it has been 
assumed that the work of the farmer and his wife would be 
remunerated out of the profits of the farms. 

As conditions in England and Wales have shown some varia¬ 
tions two estimates of cost of labour are presented below, one for 
England and Wales and the other for Wales and Monmouth. In 
each case there have been changes in areas under cultivation as 
well as changes in amounts of labour used and in rates paid for 
labour, so that it has seemed desirable to present estimates of 
costs of labour on the basis of constant and of reduced areas. 

Ill England and Wales there was steady reduction in the 
amounts of labour used from 1020 onwards, and accelerated 
reduction in the most recent period. In effect the penultimate 
column is a measure of the changes in the national wages bill in 
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agriculture while the last column is a measure of the changes in 
the wages bill for a fixed area, like 10,000 acres, of average farm 
land. 


TABLE XL 

Changes in Costs of Labour. England and Wales. 
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In Wales, where the amount of labour used was increasing 
up to 1929, the cost of labour also increased and the cost did not 
fall below the 1925 level until 1983 when important reductions in 
amounts of labour and rates of payment occurred together. 


TABLE XII. 


Changes in Costs of Labour. Wales. 
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In Wales the chief factor in tfee increased cost of labolur up 
to 1029 was the increase in amount of labour used, but after 
1932 both changes in amount of labour used and changes 
in wages contributed to the reductions in costs of labour. 


FIGURE 3. 


Changes in National Agricultural Wages Bill. 



.iJW 

FIGURE 4. 

Changes in Cost of Labour. 



During tfcc whole of the period under review the number of 
workers engaged in agriculture in England and Wales, including 
relatives of farmers with hired workers, was falling. In Wales 
conditions varied and there was an appreciable increase in 
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amount of labour employed up to 1929, a slight decline in the 
following two years, and then a more rapid decline. In 1930 
the amount of labour employed on Welsh farms was estimated to 
be 82 and in 1937 80 per cent, of the quantity employed in 1925. 
The contraction of the demand for labour was not due to any 
contraction in cither the gross or the net output of the industry, 
and only to a very minor extent to the reduction of area of land 
by loss to building and other non-agriculturai purposes, but was 
mainly if not wholly due to the search for economy in use of 
labour through fuller use of equipment, search for improved 
equipment, and improved organisation for labour tasks, and was 
partly a response to the minimum rates of wages and a necessary 
effort to maintain and improve standards of living in the 
industry. Reduction in the amount of labour was not generally 
due to shortage for at various times there was considerable 
unemployment amongst farm workers. The Census of 1931 
showed an average of about 7-8 per cent, unemployed in England 
and Wales and about the same figure was found for Wales. In 
the early winter periods following the dry summers of subsequent 
years, there was a marked degree of unemployment and by 1935 
it was generally recognised that agriculture like other industries 
had some surplus of labour under conditions then prevailing. 

The Unemployment Insurance (Agriculture) Act was passed 
in April and came into force in May, 1930. This increased the 
cost of adult labour by 19s. (id. per man each year except where 
the system of half-yearly hiring enables the employer to reclaim 
12 i per cent, of the cost or in the case of yearly hiring 25 per 
cent. 4 

Of the total of 095,000 persons insured in July, 1937, against 
unemployment under the Agricultural scheme 28,550 or 4,1 per 
cent, were in Wales, The comparative proportions were as 
follows :— 

Percentage of Insured Workers. 
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4 These rates of payment and reclaim apply also to employees. 
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Farming and forestry in Wales account for a much larger 
proportion of the insured workpeople than is the case in Great 
Britain as a whole. Of all insured workers engaged in farming* 
forestry, market gardening and horticulture about 7 per cent, 
were females, but in Wales the proportion was under 4 per cent. 
In Wales 7(5 per cent, of the insured male workers were over 21 
years of age and 50 per cent, of the insured female workers. 
These relative proportions were lower than those recorded for 
Great Britain. 

The monthly statements of insured workers unemployed show 
that unemployment in agriculture and forestry was 5 per cent, 
in January, 1937, and fell to 2 per cent, in June. By October it 
had increased to 3 per cent, and then a sharp increase occurred 
and last January it amounted to 8.4 per cent. Unemployment 
amongst insured workers engaged in market gardening and 
horticulture fell from 8*4 per cent, in January, 1937, to 2.4 per 
cent, in June, had increased again to 5 per cent, in October, and 
by last December had increased to 12.8 per cent. 


FIGURE 5. 

Unemployed a« a Percentage of Total Insured, 
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Since last October separate information is available for each 
of the nine areas into which Great Britain is divided. In five 
of these areas namely North Eastern, Northern, North Western, 
Scotland and Wales the percentage of unemployed has been very 
high. In Wales 8.5 per cent, of the insured workers Were 
registered as unemployed in October of last year and by January 
it had increased to 12.7 per cent. Wales has had the highest 
unemployment of every month except last January when the 
North Western had a slightly higher rate. 

Payments in Kind. 

During the three years 1925-27 the reckoning of beneiits or 
advantages as part payment of the minimum wages was pro¬ 
hibited in Monmouth but at the present time all the committees 
have fixed values lor cottage rents, board and lodgings, milk and 
potatoes or potato ground. In addition the Committees for 
Carmarthen and Pembroke and Cardigan have fixed a rate of 
Is. 0d. per hour for the use of a man with horse and cart or 8ci. 
per hour for a horse and cart to do cartage. In Merioneth and 
Montgomery grazing land is allowed to workers at lOd. per acre 
per week or 43s. id. a year. 

Changes in the values iixed for board and lodging of 
<fi adult 99 male workers have been made in the areas of 
Glamorgan, Merioneth and Montgomery, and Pembroke and 
Cardigan. The values fixed in Glamorgan have varied from 
15s. (>d. to 17s. The variations within the eight determinations 
in any individual year have been between (id. and 2s. per week. 
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No provision is made by the Committee in Merioneth and 
Montgomery for the board and lodgings of females and the values 
fixed in the other areas for “ adult ” females have undergone no 
change during the period. 


Value of Board and Lodgings. *' Adult ” Females- 
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All the Committees except that operating in Anglesey and 
Caernarvon lix differential values for boys of differing ages. 
There is a good deal of variation between the values fixed by the 
different committees which does not appear to be closely related 
to the conditions covered by the allowances. Substantial changes 
have occurred in the areas of Glamorgan, Pembroke and 
Cardigan, Radnor and Hreeon, and Merioneth and Montgomery. 

TABLE XIII. 

Value of Board and Lodgings for Youths. 
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Separate values of board and lodgings for girls have been 
fixed in only live areas. The rates fixed are :— 

TABLE XIV. 

Value of Board and Lodgings for Girls (Whole Period). 
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In Monmouth the differential values for boys apply also to 
girls, in Anglesey there is only one value for all ages of males 
and females, and in Merioneth and Montgomery no provision is 
made for females. 

There has been no change in any of the initial rents fixed 
for tied cottages. In Glamorgan the weekly rent is Is. and in 
Monmouth 4s. for a cottage of live rooms or more and 5s. Od. 
for one of 4 rooms or less. In the remaining six areas the weekly 
rental is fixed at 3s. 

In four areas definite values are fixed for milk supplied to 
workers and in the other areas the value is the local wholesale 
price. The value of milk in Denbigh and Flint is ljd. per pint 
in summer and 2d. in winter, but in Merioneth and Montgomery 
and in Radnor and Brecon Is. per gallon in summer and Is. (kl. 
in winter. In Pembroke and Cardigan the value was first fixed 
at Is. per gallon in 1920; in 1927 the value of milk supplied 
during the winter months was increased to Is. 5d.; but it has 
again been fixed at a uniform yearly^ level of Is. per gallon. 

Farmers in Denbigh and Flint can charge 4s, per ewt. for 
potatoes supplied to workers and those in Anglesey and 
Caernarvon the local wholesale price. Workers in Pembroke and 
Cardigan, in Glamorgan, and in Carmarthen, can have potato 
land for a charge of 5s, per 100 yards drill, and those in 
Monmouth, and Radnor and Brecon, for (id. per 20 yards drill. 

Conclusions. 

When the Agricultural Wages (Regulation) Act came into 
force its immediate effect was to increase rates of wages in Wales 
by an average of about 5-0 per cent. After 1925 the rates were 
remarkably stable. There was a slight tendency to weakness in 
1981 and marked weakness in 1982 and 1988, but by 1934 the 
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trend was reversed and considerable increases occurred up to the 
end of 1987, During the period 1925 to 1927 the amount of 
labour used was increasing, and it remained slightly higher than 
in 1924 until 1982. This increase in labour was partly due to the 
condition of the industrial labour market. Increases and 
decreases in labour occurred in the different counties at some¬ 
what different times but during and after the industrial troubles 
of 1920 there was some return of labour to farms in Carmarthen, 
Cardigan, Pembroke, and Denbigh, and in the years following 
1920 labour which would normally have transferred to other 
occupations was held back on farms by the ^weakness of the 
industrial labour market. But by the time when agricultural 
wage rates began to weaken in 1982, the amount of labour on 
farms was being reduced and unemployment of agricultural 
workers was common. A marked reduction in labour began in 
1988 and has since continued. During 1980 and 1987 there was 
quite strong attraction of agricultural workers by other forms of 
employment. Doubtless the reduction in supply of labour on 
offer affected the recent determinations of rates of wages. 

The system of regulation of wages undoubtedly assisted the 
workers to improve their positions at the beginning of the period 
and almost certainly to safeguard them during the depression. 
On the other hand it did not deprive the farms of labour and may 
in fact have assisted in maintaining a supply. The recent 
increases in rates do not appear to have been sufficient to retain 
quite the full amount of the previous supply of labour, but there 
is also a probability that the labour requirements of given 
combinations of arable and pasture land and livestock are slowly 
being reduced. While wages rose about 5-(> per cent, from 1924 
to 1925 the amount of labour used seems to have fallen a little 
so that cost of labour also showed decline. Then a new set of 
conditions arose, labour flowed to the farms while rates of wages 
were firm and cost of labour, including that of the labour of 
farmers’ relatives, rose (t per cent, in 1920 and 11 per cent, in 
1929. But practically all this increase was due to a rise in the 
ratio of labour to land. In 1930-81 the trends turned, and there 
is now nearly 20 per cent, less labour on the land, while labour 
costs are 15 per cent, below those of 1925, although rates of wages 
stand at about the same figure. The chief changes in rates of 
wages were those which occurred immediately after the Act came 
into force, but the chief changes in amounts of labour have 
occurred since J982, A new set of conditions has recently arisen 
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in the industry and it appears that fresh changes in either rates 
of wages or in organisation for t'he accomplishment of labour tasks 
are imminent. In England, on the other hand, apart from a 
little increase in the amount of labour in 1926 and again in 1988, 
the amount of labour used has been falling. Wages showed 
much larger increases than in Wales during the early period of 
regulation, about the same decline in the worst part of the depres¬ 
sion, and have since shown more rapid increase. Cost of 
labour rose about 11-12 per cent, between 1924 and 1926, and was 
then nearly steady, but showed fairly sharp decline after 1929. 
The cost of labour shows less reduction than in Wales because of 
the recent greater rise in rates of wages. In both England and 
Wales there has been substantial decrease in the agricultural 
labour bill while farm workers have been improving their 
economic position. 

APPENDIX. 


Current minimum weekly wages —“ Ordinary ” youths under 21 years. 
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RECENT FINANCIAL RESULTS OF 
DIFFERENT TYPES OF FARMS IN WALES 
(1085-86) ANI) (1980-87). 


By J. Pkyse Howell, M.Sc., 

University College. Aberystwyth. 


Accounts for two consecutive years (1935-30 and 1930-87) 
are available for the same 57 farms. These have been divided 
into type groups which are fairly representative of general 
farming conditions in Wales and the financial and economic data 
are briefly summarised in this article. It is fully realised that 
the number of records is small but at the same time it is felt 
that the results for I he type-groups are sufficiently representative 
to indicate fairly closely the fortunes of farms of similar types 
and in similar situations to those here defined and that they at 
any rate give a broad indication of the state of farming for the 
farm types in Wales as a whole. 

The area for each group remains the same in both years— 
the only changes being those in internal management and financial 
results. The total area coxered by these farms together with the 
rent per farm and per acre is stated in Table T. 


TABLE L 

Total Acres, Average Size of Farm and Rentals. 


Parm-t ifpe. 

Cattle t\ Sheep.l 
(Poor Laud). 

Cattle «$• Sheen, 
((tetter Load). 
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Description of Type-Groups. 

Cattle and Sheejt Farm# (Poor Land), The characteristic 
feature of this group is that it embraces land of poor quality at 
fairly high elevation. The farms range in size from 105 to 704 
acres. Of the 10 farms 5 are below ‘200 acres and 4 fall between 
the 200 and 350 acre size group. Rentals on the whole are low 
and average about 7s. Od. per acre with variations of between 
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2s. 9d. and 12s. 3d. per acre. The main source of income is the 
sale of store cattle and sheep. Calf rearing is usually combined 
with butter-making but there is some liquid milk sold. The 
proportion of hired labour employed is small and in the majority 
of cases the farm is run entirely by family labour. Practically 
all the crops are grown for the maintenance of live stock and the 
sale of crops on these farms is almost negligible. 

Cattle and Sheep Farms (Better Land). This type represents 
land of better quality. The stocking is more intensive and the 
holding is of a smaller type. While the average size is 210 acres, 
the range is from 61 to 486 acres hut half the farms are below 
150 acres in size. The rents range from 11s. 8d. to 31s. 3d. per 
acre with an average rental of about 18s. od. per acre. Receipts 
are mainly derived from the sale of cattle and sheep (both fat 
and store) but pigs and poultry are also sources of income. Some 
butter is sold, but the production of liquid milk for sale appears 
to be of growing importance. Potatoes and cereals constitute the 
major part of the crops sold but crop sales arc of minor import¬ 
ance. Of the total persons employed (including the occupier and 
his wife) about 57 per cent, is hired labour. 

Mired Farms . As regards size the mixed farms group aver¬ 
age slightly over 100 acres with variations between 30 and 290 
acres. Six of the 10 farms are under 100 acres in size. Rentals 
range from 12s. 3d. to 45s. 5d. per acre and average about 
25s. 5d. per acre. More prominence is given to the cultivation 
of arable crops than on the other type-groups and sale of cash 
crops is of greater importance. This group is also characterised 
by a much higher output of pigs and poultry and eggs and sales 
of liquid milk. About 59 per cent of the total labour (including 
the occupier and his wife) is hired. 

Cattle and Milk Farms . For this group the farms range 
in size from 17$ acres to 335 acres with a general average of 120 
acres. Fourteen of the 25 farms are below 100 acres- in size. 
Rents show considerable variations and range from 9s. 3d. per 
acre to 66s. 2d. per acre. The majority of the farms have 
rentals of over 20s. per acre and the average for the group is 
about 25s. Od. per acre. While the sale of liquid milk is of major 
importance, receipts from cattle and pigs and to a lesser extent 
sheep form important sources of revenue. The proportion of 
hired labour to total persons engaged is higher than for any other 
of the farm-type groups, 
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Land Utilisation. 

As the bases of classification into groups are differences in 
type of farming, it is to be expected that the use made of the 
land is an important aspect of any discussion of differences in 
farm organisation. Sale of crops is not an important source of 
revenue for any of the farm-types, but the receipts from crops 
is definitely of more importance on the Mixed and Cattle and 
Milk farms than on the Cattle and Sheep (Poor and Better Land) 
groups. But it has to be borne in mind that while two groups 
may show similar acreages of certain crops grown there may be 
marked differences in the method of disposal of the crops. 
Because of differences in size, percentage figures provide the best 
basis of land utilisation for the farm types and these are stated 
in Table VI. The proportion of arable land is not very high 
for any of the farm types and even for the Mixed farms which 
have the highest percentage of land under the plough, the arable 
area did not exceed 121 per cent, of the total area. In the 
other three groups the differences in arable are not so very great 
and the area does not reach 11 per cent, in any one group. 

The high proportion of rough grazing (nearly 60 per cent.) 
for the Cattle and Sheep (Poor Land) group is consistent with 
the general situation of this type of farm. It is also noticeable 
that the proportion of rough grazing declines and that the area 
devoted to hay increases from the Cattle and Sheep (Poor Land) 
to the Cal tie and Milk Farms and reflects the general importance 
of the livestock enterprises for the different groups. There are 
significant variations between the farm-types in the crops grown. 
Oats are the most important cereal crops in all groups and 
represent roughly from to 10 per cent, of the arable area. 
Wheat is largely confined to the Cattle and Sheep (Better Land) 
and Mixed farms but a fair proportion of the arable land is 
occupied by the crop on the Cattle and Milk farms. Barley is 
definitely of greater importance on the Mixed farms and more 
prominence is given to potatoes on the Cattle and Milk farms. 
The percentage of arable land under turnips and swedes, and 
mangolds, is small on the Cattle and Sheep (Poor Land) farms 
but more prominence is given to the cultivation of rape and 
kale (mainly rape) than in the case of tbe other groups. 

The ways in which farmers have changed their practice in 
response to changing conditions can best be seen by comparing 
the practice in each of the two years for the different farm-types. 
In all the groups except the Cattle and Milk farms there is a 
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slight reduction in arable area and this indicates a continuance 
of the tendency to lay down cropping land to grass. There has 
been a reduction in the acreage of wheat and barley in all the 
groups. In the consideration of the oat crop the acreage under 
mixed corn has to be borne in mind and taking the two crops 
together the cropping data indicates a decline in acreage for the 
Cattle and Sheep (Poor and Better Land) and a slight increase 
for the Mixed and Cattle and Milk farms. Apart from the Mixed 
farms, there has been a reduction in the acreage under potatoes 
but the Cattle and Milk farms show the same acreage in both 
years. Turnips and swedes have declined in area and mangolds 
show an increase and this change is probably connected with an 
increase in the number of dairy cows. Except on the Cattle and 
Sheep (Better Land) and the Cattle and Milk farms the area 
under rape and kale has declined. The proportion of farm land 
used for hay has increased in all the groups except the Cattle 
and Milk farms. 

Livestock Carried. 

The different kinds of livestock carried and the variation in 
their use and management are? reflections of the type of farming 
in each group. Tn comparison with other groups the Cattle and 
Sheep (Poor and Better Land) groups carry a larger sheep popula¬ 
tion, a lower head of cattle and a considerably lower number of 
pigs and poultry per 100 acres. On the same comparative basis, 
while the Mixed farms carry a larger head of cattle the Cattle 
and Milk farms carry more dairy cows. Both in pigs and poultry 
the Mixed farms carry a much larger head of stock than any of 
the farm-type groups. Details of the livestock carried per farm 
is given in Table VTT. A comparison of the records for the two 
years reveals a few interesting though small changes. Apart 
from the Cattle and Sheep (Poor Land) group there has been a 
slight increase in the number of horses other than “ Work 99 
horses. Total cattle, except on the Cattle and Milk farms have 
increased and number of dairy cows for all groups except the 
Cattle and Sheep (Better Land) group. There has been a 
tendency to increase the ewe flock on the Cattle and Sheep (Poor 
and Better Land) and a decline in number is noticeable on the 
other farm-types. Breeding sows and other pigs have declined in 
number on the Cattle and Sheep (Poor Land) and the Cattle 
and Milk Farms while the reverse is true in the case of the other 
two groups. Contrary to expectations the poultry flocks have 
increased on the Cattle and Sheep (Poor and Better Land) and 
declined in number on the Mixed and Cattle and Milk fannfb 
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Number of Persons employed per Farm. 

The average composition of the farm personnel in various 
farm-type groups is shown in Table II. Family labour includes 
the work of the farmer and his wife and all other members of 
the family who participate in the work of the farm. The amount 
of casual labour employed on these farms is small and is included 
in the statement given for hired labour. It is clear that there 
is a diiTerent emphasis upon the use of family labour particularly 
as between the Cattle and Sheep (Poor Land) and the other 
farm-types The proportion of female labour is also higher on 
this group and represents roughly about one-fourth of the number 
of persons employed. Other groups show a female labour in the 
proportion of roughly one-fiflh or one-sixth of total labour 
employed. The greater number of the hired workers employed 
are boarded in the farm house, though in all the four groups 
there is a small proportion who live in farm eottages or in houses 
conveniently situated to the farms where they are employed. 

TABLE II. 

Number of Persons Employed (per Farm). 
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The average number of hired workers employed per farm 
is greatest on the Cattle and Sheep (Better Land) and Cattle 
and Milk farms where the recorded average is slightly over 2 
workers per farm. On the Cattle and Sheep (Poor Land) the 
average is only one worker per farm. 

There is very little change in any of the farm types as 
regards total number of persons employed or in the average 
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composition of the farm personnel for the two years. Expressed 
per 100 acres of land, the greatest amount of employment is 
provided by the Mixed farms (8 persons) and the least by the 
Cattle and Sheep (Poor Land) with 1.1 persons per 100 acres. 

Capital Invested 

The investment per farm in live and dead stock on the basis 
of the average of the opening and closing valuation is set out in 
Table VIII. The figures indicate that the average tenant’s 
investment in these forms for working the Cattle and Sheep (Poor 
Land) farms is from £8 to £4 per acre, for the Cattle and Sheep 
(Better Land) from £6 to £7 per acre, for the Mixed farms from 
£12 to £18 per acre, and for the Cattle and Milk farms from 
£10 to £11 per acre. For all the farm-types the greater propor¬ 
tion of the capital is invested in livestock, with emphasis on 
cattle. Other interesting facts which emerge from the records 
are the high capital investment in pigs on the Mixed farms, the 
low capital investment in pigs and poultry on the Cattle and 
Sheep (Poor and Better Land) groups together with a high 
capital investment in sheep as compared with the other groups. 

There are no outstanding changes in the two years in the 
distribution of the capital invested except that the capital 
invested in horses, cattle and sheep has increased for all farm 
types. This is due partly to increase in numbers and 
partly to improvement in prices. Apart from the Cattle and 
Sheep (Better Land) group there is a decline in the capital 
invested in pigs and poultry. Capital in crops, owing to smaller 
supplies, shows a decline for all farm-types while on account of 
purchases made the capital invested in implements has increased 
in the case of the Mixed and the Cattle and Milk farms. 

Receipts. 

The average gross receipts per farm for each farm-type is 
given in Table IX. The receipts include the value of farm 
produce consumed in the house on the basis of quantities and the 
prices realisable by sale of similar produce. The total value of 
farm produce consumed is in addition, stated separately. 
Included also in receipts is the rent of the farm house at rateable 
value. Receipts for cattle and wheat are inclusive of subsidy 
payments The gross receipts are influenced by changes in the 
type and quantity of the produce sold together with changes in 
unit prices. Each of these factors has no doubt been respon¬ 
sible to a greater or lesser degree for the variations shown in the 
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receipts as between 1935-30 and 1980-37. Over all the farms there 
has been an increase of nearly £41 per farm (about 4 per cent.) 
in 1936-37. The improvement has been greatest on the Cattle 
and Sheep (Poor Land) group where it amounts to nearly 11 per 
cent, and least on the Cattle and Milk farms where there is 
practically no change. 

Over all the farms most of the items comprising the gross 
receipts show some increase. The exceptions being cream and 
poultry with a decline each of about 9 per cent., and crops and 
sundries with drops of about 10 per cent, and about 23 per cent, 
respectively. The increase of 11 per cent, in the income from 
cattle is due to various causes—an improvement in prices, the 
cattle subsidy and a larger head of cattle sold. It might have 
been expected that as a result of more dairy cows there 
would have been a substantial rise in the receipts from milk. One 
possible explanation of this is that in the Cattle and Milk farms 
whore the sale of milk is of major importance there was a reduc¬ 
tion in the yield per cow. The increase of 9 per cent, in the 
income from pigs is due partly to an increase in the numbers 
sold and partly to a rise in prices while the decline in the income 
from poultry is mainly due to a reduction in the flocks. The high 
returns from sheep and horses can be attributed to a rise in 
prices, while the contraction of the arable area is one of the 
factors responsible for the decline in the income from crops. 

An examination ol the gross receipts in Table IX throws 
further light on the organisation of the different types of farms 
and the data indicates the importance of sales of cattle and sheep 
on the Cattle and Sheep (Poor and Better Land) groups, of pigs 
on the Mixed farms and milk on the Cattle and Milk farms, 
Improved prices for most commodities together with some 
internal changes in organisation have caused larger receipts in 
all groups than in 1935-36, particularly is this noticeable in the 
income from cattle. With the exception of the Mixed farms the 
sales of sheep have also increased while in the ease of pigs the 
only group that shows a decline in receipts is the Cattle and 
Sheep (Poor Land) type and this is also the only group that 
shows a higher income from poultry. Sales of milk provided 
slightly larger receipts from all groups except the Cattle and Milk 
farms. All farm-types show a decline in the receipts from crops 
and this is particularly noticeable in tSie ease of cereals and 
garden produce. In the case of roots and potatoes there was an 
increase in sales for all groups except the Cattle and Sheep (Poor 
Land) farms. - 
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Expenses. 

Details of the average expenses per farm in each farm-type 
are given in Table X. Over all the farms taken together there 
is a rise of 3 per cent, in total expenses and the variation is from 
a reduction of 3 per cent, on the Mixed farms to an increase of 
over 15 per cent, on the Cattle and Sheep (Better Land). In 
terms of £ per farm the variation is from a reduction of £40 
per farm on the Mixed farms to an increase of £70 per farm 
on the Cattle and Sheep (Better Land) group. 

Kent and rates remain at about the same figure in both 
years and there is only a rise of slightly over 1 per cent, in 
labour costs. Expenditure on feedingstuffs has risen by 14 per 
cent., partly due to higher unit costs and partly to the purchase 
of larger quantities. There is a reduction in the expenditure on 
manures (about 1^ per cent.) and on seeds (about 8 per cent.) 
but there has been a very considerable increase in purchase of 
implements and machinery (58 per cent.) partly for saving 
labour. Expenses incurred on purchase of total livestock were 
lower by about 1 per cent, in 198(5-87, but purchases of cattle 
and pigs had increased by about 2 per cent, and sheep by over 
0 per cent. There was, on the other hund, a considerable reduc¬ 
tion in the expenditure on horses and poultry. As might be 
expected changes in items of expenditure vary considerably from 
one farm-type to another. In all the groups the cost of labour 
has remained practically unchanged except for the Mixed farms 
group where there is a rise of nearly 4 per cent. There has 
been a general increase in the cost of feedingstuffs but this 
increase is more prominent on the Cattle and Sheep (Poor and 
Better Land) groups where the rise is 57 and 80 per cent, respec¬ 
tively. Expenditure on fertilisers has risen substantially on the 
Cattle and Sheep (Better Land) group (02 per cent.) and a 
quantitative increase is the main cause. The Mixed farms and 
the Cattle and Milk farms show a considerably lower expenditure 
on fertilisers in 1980-87. Apart from the Cattle and Sheep (Poor 
Land) group there has been a rise in the expenditure on imple¬ 
ments and machinery and in particular on the Mixed and Cattle 
and Sheep (Better Land) farms. Fewer horses were bought in 
3 980-87 and expenditures on horses were lower for all farm-types. 
Only on two groups were the purchases of cattle higher—the 
Cattle and Sheep (Poor Land) [18 per cent.] and the Cattle and 
Sheep (Better Land) [54 per cent.]. In the ease of sheep there 
was a rise in expenditure on the Cattle and Milk farms while on 
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the other farm-types expenses were lower than in 1986-89. 
Purchase of pigs is only a heavy item on the Mixed farms and 
here the increase in expenditure between 1985-3G and 1986-87 
was about 11 per cent. There was also an increase in expenditure 
on pigs on the Cattle and Sheep (Better Land) group but here 
purchases of pigs represent a small item—the figures being £6 
per farm in 1935-36 and £9.2 per farm in 1936-37. Apart from 
the Cattle and Sheep (Better Land) group there appears to have 
been a decline in the expenditure on poultry. 

Financial Results. 

The farmers’ profit (Farm Income) as set out in Table III 
represents the balance between receipts and expenses after 
allowing for any difference in the opening and closing valuations. 
In the case of farms occupied by owners, the rent is assessed by 
the Department, after consultation with the farmer concerned, 
and in relation to rents of similar farms actually rented. No 
charge is made in the labour costs for the farmers’ own time as 


TABLE III. 

Farm Income in £ per Farm. 
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1,302.6 

155.9 
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1935-6 
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1,0333 

187.4 
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1,031.6 

187.6 
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worker or manager or any niunuul labour done by his wife. 
Labour of relatives (mainly sons and daughters) is charged in 
expenses, at prevailing rates of wages for employees on the basis 
of the time worked. The amount charged for hired labour 
includes the value of produce allowed to workers as perquisites 
und of cottage accommodation or board given in lieu of cash 
wages. The receipts include the value of the farm produce 
consumed in the house and the rent of the farm house at rateable 
value. The profit as stated must therefore be taken to represent 
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the reward of the occupier (the farmer and his wife) for work 
and management and also for the use of the capital which is 
invested in the farm. 

Over all farms the balance of receipts over expenses is £80 
more per farm, but owing to smaller increases in valuation the 
farm income is £11 less per farm than in 1905-36. Apart from 
the Cattle and Sheep (Better Land) group (where the expenses 
on feedingstuffs, manures, implements and purchases of cattle 
show an appreciable increase), the position as regards surplus of 
receipts over expenses has improved for all the farm-types and in 
particular for the Mixed farms. When, however, the valuation 
differences are considered, all farm types with the exception of 
the Mixed farms show a decline in farm income. The decline 
being highest on the Cattle and Milk farms (£42.4 per farm) and 
least on the Cattle and Sheep (Poor Land) group £1.3 per farm). 

The number of profits and losses for each farm-type is given 
in Table IV. 


TABLE IV. 


Profits^and Lows by Type-Groups. 
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Over all farms there is a decrease in the number of losses in 
1936-37. The position remains unchanged on the Cattle and 
Sheep (Poor Land) and the Cattle and Milk farms. 

As previously stated the farm income is the amount available 
to remunerate the farmer for his own capital investment, for 
his labour as manager and for any manual work done by the 
occupier and his wife. As it is reasonable to expect that the 
“ farm income 99 should provide a fair return on the capital 
investment, and wages at least at Wages Board rates to the 
occupier and his wife for their manual labour; it may be of 
interest to try and arrive at a measure of the reward for manage- 
raent of the different farm-types. This is done by deducting from 
the farm income a figure representing interest on the capital 
invested and wages for the work of the farmer and his wife. 
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This has been done by allowing an interest charge ol 0 per cent, 
per annum on the total farm investment 1 and while no special 
claims for accuracy for this rate are made it can be claimed that 
farming is a speculative industry and that capital should be 
remunerated at the rate of 6 per cent. The basis adopted for 
wages is to assess the full-time manual labour of an occupier at 
£80 per annum and a wife at £52 per annum. 

Table V shows in addition to the farm income, the sums 
involved for occupier^ wages and interest on capital and the 
results on a further basis of “ labour income. 55 and t( manage¬ 
ment earnings. 55 The ** labour income 55 is u farm income 55 
minus allowance for interest on capital at the rate of 6 per cent, 
per annum and therefore represents the earnings of the farmer 
and his wife in manual labour and management on the farm. 
The “ management earnings 55 is the sum left over after deducting 
from the labour income 55 wages to the farmer and his wife for 
manual labour. 

TABLE V. 

Farm Income, Labour Income and Managerial Earnings in £ per Farm. 


Farm-Type 

Farm 

Income. 

Interest on 
Capital at 

6 per cent. 

Labour 

Income. 

Allowance 
for Wages 

to Farmer 
and Wife. 

Managerial 

Earnings. 

-— 


— 

' —. 

- — 

... 



* — — 

' 

Year. 

1935- 

1986- 

1985- 11986- 

1925- 

1936-] 

1335- 

1986- 

1935- 

1986- 


86 

37 

36 I 87 

86 

21 

itO 

37 

26 

8? 


"7 

£ 

, I , 

£ j £ 

e 

£ 

£ 

£ 

£ 

£ 

Cattle & Sheep 
(Poor Land) 

154.6 

152.8 

61.6 j 62.8 

98.0 

90.5 

66.7 

61.4. 

26.8 

29.1 

Cattle & Sheep 
(Better Land) 

109.8 

189.9 

! 

8?.0 j 90.5 

82.8 

19.1 

50.1 

16.9 

31.9 

2.5 

Mixed Farms 

144.8 

222.21 

1 76.5 I 80.7 

08.8 

142.01 

64.8 

| 66.1 

| 8.5 

! 76.5 

Cat.th* & Milk j 

262.6 

■ 

220.2) 

i 

' 7 4.2 | 77 A j 

;_j__j 

! 188.4 

i _ 1 

142.8 j 

_i 

68.7 

| 59.2 

124.7 

83.6 


When interest is allowed on capital at 0 per cent- per annum 
the “ labour income 99 per farm in the Cattle and Sheep (Poor 
Land) group was 85s. 9d. per week in 1985-86 and 84s. 9d. per 
week in 1986-87, in the Cattle and Sheep (Better Land) group 
it averaged 8ls. 7d. per week in 1985-86 and 58s. Od. per week 
in 1986-87, in the Mixed farms the “ labour income 99 averaged 
26s. 8d. per w r eck in 1985-36 and 54s. HVd. in 1986-87 and on the 
Cattle and Milk farms the average “ labour income 99 was 72s. 5d. 
in 1935-86 and 54s. lid. per week in 1980-87. From the figures 
it will be seen that there was a decrease in .the " labour income 99 
for all farm-types in 1986-87 apart from the Mixed farnis. 


As previously described, p. SO’. 
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When wages are allowed for manual work done by the farmer 
and/or his wife at the rate of £80 and £52 per annum respcc- 
tivyely lor actual time worked it will be noticeable (Table V) 
that with the exception of the Cattle and Sheep (Poor Land) and 
the Mixed farms the 44 management earnings 55 have declined 
in 1936-37 for the other farm-types. For the Cattle and Sheep 
(Poor Land) they averaged 10s. Id. per week in 1985-86 and 
11s. 2d. per week in 1936-87; on the Cattle and Sheep (Better 
Land) the 44 management earnings 99 were 12s. 3d. in 1985-36 
and lid. per week in 1986-37, on the Mixed farms they were 
Is. 4d. in 1935-36 and 29s. 5d. per week in 1936-37 and on the 
Cattle and Milk average 44 management earnings 55 were 48s. 9d. 
per week in 1935-36 and 32s. 2d. in 1936-37. Whether the test 
applied is 44 farm, income, 55 44 labour income 55 or 44 managerial 
earnings 99 the results indicate that the economic position of 
farm-types (except the Mixed farms) shows no improvement in 
1986-87. On the basis of gross receipts the output was greater 
and this was partly duo to a general improvement in price of 
practically all farm commodities. On the other hand expendi¬ 
ture has increased for all the farm-types (except the Mixed farms) 
but all farm-typos with the exception of the Cattle and Sheep 
(Better Land) group show a more favourable 44 cash 99 balance 
than in 1985-36. Owing, however, to smaller increases in valua¬ 
tion there is a decline in the 44 farm income 55 for all the groups 
except the Mixed farms. While it is impossible to disentangle 
all the factors that have led to the results indicated it can bo 
pointed out that there has been an increase in the price of a few 
items of cost; that the reduction in arable land has possibly 
meant a greater reliance on bought feedingstuffs and that the 
purchases of requirements ha\e been heavy on some of the farm- 
types, particularly as regards purchases of feedingstuffs and new 
implements. The position regarding the 44 farm income 55 remains 
very much the same in both years on the Cattle and Sheep (Poor 
Land)., With a higher output and a lower expenditure the 
position on the Mixed farms has improved considerably in 
1986-37. The Cattle and Milk farms have maintained output and 
expenditure at about the same level in both years but owing to 
a .smaller increase in valuation the 44 farm income 99 has declined 
in 1986-87. In the ease of the Cattle and Sheep (Better Land) 
group the output and valuation difference is higher but owing 
to the fact that expenses have increased appreciably there is a 
decline in the 44 farm income 99 in 1986-37. 
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TABLE VI, 

Arable Land, Hay and Pasture per 100 Acres, 


Farm-Type . 

Cattle Sheep 
{Poor Land). 

Cattle <V Sheep. 
(Better Land). 

Mired Farms. 

Cattle Sf Milk . 

Year. 

mo-o 

itm-7 

19S5-G 

mo-7 

1985-6 

mo-~ 

1985-6 

1986-7 

Crops. 

Acres 

Acres. 

Acres 

Acres. 

Acres 

Acres. 

Acres 

Acres. 

Corn 

0.44 

5.60 

7.74 

6.88 

10.11 

8.74 

6.8 6 

7,15 

Ollier crops ... 

2.80 

2.41 

2.08 

2.95 

2.25 

2.53 

2.84 

2.45 

Total arable ... 

0.00 

8.04 

10 .fi I 

0.28 

12.36 

11.27 

9.20 

0.60 

Hay 

10.10 

10.68 

17.56 

18.40 

21.51 

21.01 

27,71 

27.00 

Pasture 

21.10 

21.80 

45.85 

45.00 

40.25 

40.04 

54.57 

55.42 

Hough grazing 

50.44 

59.44 

26.4*2 

26.42 

16.88 

16.88 

! 8.52 

7.98 

Total pasture 

00.70 j 

91.96 

80.88 

'90.72 

| 87.64" 

88.78 

00.80 ~ 

i 90.40 

Total 

i 00.00 

100.00 

i 

TooVotf 

ioo.oo 

moo ‘ 

IOO.OO 

106 . 06 " 

100.00 “ 

.. 



. 

i 

i j 

_ 

J 



TABLE VII. 


Average Number of Livestock (per Farm)* 


Farm-type. 

| 

Cattle Ik Sheep' Cattle ik Sheep 

Miccd 

Cattle and 


(Poor Land), j (Better Land). 

Farms. 

Milk. 

\ ear. 

1985-6 

1936-7 

1 

1U35-6| 1936-7 

i 

1935-6 

1986-; 

1935-6 

~ 

1986-7 


No. 

.%«• 

So. 

No. 

A T o. 

So 

So. 

So. 

Work Horses 

2.5 

2,7 

: 3.4 

| 3.2 

2.6 

2.6 

r> 1 

o. 1 

3.2 

Other Horses 


1.9 

3.2 

8.6 

•u 

1.0 

1.9 

.21 

Total Horses 

4.0 

4.0 

6.6 

6.8 

3.1 

8.0 

5.0 

-..8 

Dairy Cows 

8.7 

9.1 

9.5 

9.2 

11.0 

J.U 

19.2 

19.6 

Other Cattle 

23.8 

23.7 

33.2 

34.9 

24.0 

24.5 

20.1 

19.8 

Total Cattle 

32.0 

32.S 

" 

42.7 

41.1 

«, 

88.2 

39.6 

89.4 

Breeding Ewes ... 
Other Sheep 

159,4 

167.2 

131.2 

». 

57.0 

52.9 

42.2 

41.6 

96.0 

90.1 

101.0 

103.1 

39.5 

41.2 

. 

24.0 

~ 

23.1 

Total Sheep 

| 

255.1 

|_251.3 

232.2 

288.4 


01.1 

66.2 

65.0 

Breeding Sows ... 
Other Pigs ... | 

2.0 

1.8 

2.7 

J.5 

2.9 

2.9 

2.9 

2.6 

__H J 

6.7 | 
- 

9.8 

11 5 

: 48.8 | 
1 

19.(7 | 

“ * 1 

1 18.? 

| 16.9 

Total Pigs ... | 

9.4 | 

! 

8,5 

12.5 

’ 

15.0 

1 1 
| 517 I 

1 

51.9 j 

21.6 

j 10.5 

Laying Flock ... ' 

f" ”1 

1 51.6 

52.8 ' 

| 102.6 

I 

91.9 

1 " 1 

210.9 | 

19U.5 | 

98.9 

| 78.8 

Other Poultry 

1 28.0 

85.1 

j 06.6 

88.4 

J67.9 | 

152.0 

52.7 

i .. ( »L9 

! 

Total Poultry 

79.6 1 

1 ’ i 

87.9 

f 

169.2 

183.8 

378.8 

342.5 

146.6 

j 140.7 

Total Animal 

j 

I 

H~ i 

| 





! 


l nits (Cows) ... 

58.2 

j 57.0 

63.0 

63^ 

52.2 

52.0 

48.7 

45.4 

Total Animal 









Units (Cows) 
per 100 Acres 

.. 1 

21.9 

•_1 

21.5 

1 

80.0 j 

30.2 
_ 1 

i 

ill.8 

51.7 

j 

41,7 

89.6 
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TABLE VIII. 

Capital par Farm. 

.. r 

Farm-type- Cattle & Sheep!Cattle & Slurp Mixed Cattle and 

__ (FoorJ^and)^} (lie t la- Land). _ Farm. Milk- 

Year. 1935-6 1936-7 1935-6 1936-7 1 93.7-6 1936-7 1935*6 1986-T 

£ £ £ £ £ £ £ £ 
Ilorsrs ... 108.0 107.1 178.8 177.8 *7.9 109.2 106.7 116.6 

Cattle ... 335.4 359.5 488.7 51.7.9 471.1 724.8 525.2 551.9 

Sheep ... 298.6 801.2 887.7 872.1 156.1 175.8 94.1 98.6 

Pigs ... | 19.5 13.5 80.1 30.7 153.1 143.6 49.4 49.8 

Poullrv ... ; 13.1 13.0 22.5 25.9 76.1 69.8 35.8 22.8 


Total Livestock |J64.6_ 794.3 10.72.8 1121.9 915.2 1022.6 801.2 | 838.7 

Crops and Cultiv | ! i 

ation ... | 130.0 127.7 j 152.0 149.3 >1.3 69.6 139.9 146.8 

Implements ... | 128.5 122.3 I 286.6 226.7 281-8 246.0 285.9 j 297.8 

Other Items ... 4.2 4.2 | 8.8 9.7 23.9 ^ 8.9 5.8 j 5.9 

”1 . ! ' L" 

Total Capital ... 1027.3 [1048.5 11450. 2 1509. 6 11275.2 [1317.1 1232.8 j 1289.2 

Capital per I 

100 Acres ... i 387.9 
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TABLE IX. 
Receipts per Farm. 


Farm-type, 

Cattle. & Sheep 
(Poor Land). 

Cattle & Sheep 
(Better Land). 

M i red 
Farms. 

Cattle and 
MUk. 

Year. 

1985-6 

1936-7 

! 

1935-6j 1936-7 

1937-6 

1936-7 

' 

1935-6 

1986-7 


£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Cattle 

176.1 

194.4 

426.4 

469.7 

207.3 

289.0 

234.0 

240.9 

Milk 

40.1 

49.1 

44.0 

' 

53.8 

218.2 

283.7 

551.2 

548.1 

Butter 

84.6 

86.4 

18.4 

16.5 

9.3 

9.6 

0.8 

1.3 

Cheese and 









Cream 

8.6 

8.6 

0.8 

— 

1.8 

2.3 

0.6 

0.5 

Total Dairy 





1 

‘ 

■ 



Produce 

78.8 

89.1 

63.2 

70.8 

229.8 

245.6 

552.6 

| .711.9 

Sheep and Wool 

17H..7 

202.9 

837.5 

876.2 

182.6 

148.7 

111.1 

128.6 

Pigs 

58.1 

55.6 

58.1 

79,1 

519.0 

559.7 

140.9 

151.6 

Poultry and Kh#s 

31.8 

42.1 

69.1 

65.4 

170.1 

142.4 

72.6 

64.6 

Horses 

28.8 

88.1 

40,2 

58.6 

12.1 

14.8 

88.3 

26.8 

Total Livestock 









and Livestock 









Products ... | 

552.6 

617.2 

994.5 

1114.8 

1320.4 

1400.2 

1144.6 

1151.9 

Cereals 

0.9 

0.8 

29.9 

11.5 

28.7 

19.9 

23.0 

17.9 

Hay and Straw ... 

! — 

1 - 

1.6 

0.2 

j 0.1 

7.4 

8.8 1 

6.9 

Roots and Potatoes 

| L8 

1 8.5 

1.U 

19.3 

! 2.1 

4.6 

11.8 

17.0 

Carden Produce 

[ 

i 

! — 


1.5 

| 3.6 

— 

2.9 

i 0.5 

Total Crops 

r '■ 

| 5.2 

1 

| 8.8 

c~" 

1 50.1 

— -] 

35.5 

f 

81.9 

j 

46.0 ! 

1 

| 42.8 

Sundries 

| 14.5 

1 

| 18.1 

1 27.0 

22.2 

! 54.1 

26.4 


| 28.0 

Total Receipts .,. 

1 

i 572.3 

1. 

I 681.1 

r ■ 

1 1071.6 

! 

1172.0 |1412.0 

1458.5 

I 

1220.7 

1 

j 1222.2 

' 1 'otaI”Receipts per 

1 

r 

1 





r' ■ 

100 Acres 

| 215.2 

! 289.4 

510.1 

55H.1 

1120.6 

1448.9 

1021.4 

i 

Produce consumed 

1 

! 

l_ 

! 






(already inc. in 

1 


1 






Receipts) per 

i 


1 i 



1 



Farm ... 1 

46. S | 

46.1 | 

34.6 

37.2 

27.2 

24.6 | 

28.7 

27,7 

Do. per 100 Acres | 

i 

| 17.7 

i_ 

J7.I 

1 

j !$.:> 

16.8 

__ 

27.0 

: 

24.4 

i 

_i 

i 1 ' 

: 24.1 

1.1 

28.2 
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TABLE X. 


Expenses per Farm. 


Farm-type , 

| Cattle & Sheep 
| (Poor Land). 

Cattle & Sheep 
(Better Land). 

Mixed 

Farms. 

Cattle and 
Milk. 

Year. 

1935-6 

1936-7 

1985-6 

1936-7 

1985-6 

1986-7 

1935-6 

1936-7 


£ 

€ 

£ 

£ 

£ 

l 

£ 

/ 

Bent 

99.0 

98.5 

188.3 

185.5 

128.6 

127.7 

146.4 

149,4 

Rates 

4.2 

4.9 

7.9 

7.2 

5.8 

5.0 

8.0 

* 8.5 

Wages (Hired) ... 

77.1 

77.7 

171.5 

168.1 

135.2 

’ 136.8 

164.5 

162.2 

Wages (Famth) 

75.7 

75.6 

65.8 

72.1 

! 26.5 

31.8 

29.2 , 

, 33.0 

Total Labour ... | 

i 

152.8 

153.3 

287.3 

240.2 

161.7 

168.1 

193.7 j 

195.2 

i 

Feedingstuffs 

49.8 ' 

7h.3 

139.8 

J 182..5 

128.2 

498.2 

266.1 

282.8 

Manures 

14.1 

14.3 

11.6 

1 18.8 

9.7 

7.1 

18.7 

15.8 

Seeds 

10.9 

7.9 

13.4 

I j0.7 

,5 9 

7.8 

8.1 

8.1 

Implements 

5.9 

5.0 | 

8.8 

1 22.7 

| 13.9 

1 46.0 j 

37.8 

47.8 

Sundries ... j 

32.2 | 

22.9 I 

71.8 j 

85.0 

139.9 | 

63.0 | 

124.2 

110.1 

Total Direct J 

Expenses ... | 

I 

369.1 | 

! 1 

1 1 

385.1 ! 

6 78.9 

^ 7.52.6 j 

893.6 j 

r.- 

917.9 

803.4 

j 

817.7 

Horses ... ) 

! 

15.3 | 

1 

! io.8 ! 

11.8 

| 6.0 

| 28.0 1 

| 22.1 

22.9 

i 8.S 

Cattle ... j 

48.3 | 

54.7 | 

139.8 | 

216.0 

156.8 1 

126.1 

149.8 

131.0 

Sheep ... | 

27.5 | 

25.0 

114.6 j 

111.2 

S4.9 | 

43.8 

28.8 

54.8 

Figs ... ! 

8.7 j 

0.6 j 

6.0 

1 9.2 

168.4 

187.3 

25.2 

19.5 

Poultry ... | 

0.6 | 

0.2 

1.9 ! 

2.1 

11.9 | 

5.4 

J12 

3.1 

1 

Tolnl Livestock ... j 

95.4 

91.3 

274.1 | 

847.5 

1*50.0 | 

381.7 

229.9 

216.9 

r 

Total Expenses ... 

4(54.5 

476.4 

, 

953.0 | 
1 

1 

II0O.1 1 
1 

l 

1.143.6 ! 

_ 1 

1302.6 

1083.3 

1034.6 

Total Expenses per 
100 Acres 

175.4 

179.9 

n 

t.>3.7 | 

i 

.523.8 | 

I33» 6 j 
_! 

1294.1 

864.0 

865.7 



CHANGES IN ORGANISATION AND 
INCOMES ON SOME FARMS IN WALES 

( 1982 - 88 — 1980 - 37 ) 

By J. Phybe HowEUi, M.Sc., 

University College, Aheryshvyth. 


During the period 1920 to 1938 agriculture was passing with 
minor interruptions through a prolonged period of depression 
accompanied generally by a downward trend in prices. The year 
1982-88, however, appears to mark the end of the decline in 
prices which characterised the earlier years and from this period 
onwards there has been an improvement in the general price level 
and in farming conditions generally. The improvement in 
agricultural prices was not shared by all branches of the industry 
and in the case of some farm products prices fell after 1982-88 
and recovery was not made until 1985-89 and even up to 
1989-87 but in the latter year they stood above the 1982-88 price 
level. Improvement in the farmers’ financial position would 
therefore be influenced by the type of farming pursued and the 
improvement or decline in the price of the commodities sold. 

Since the price level has tended to rise since 1988 it may be 
of interest to examine the records of 89 farms which have 
continuously kept accounts during the period 1982-38 to 1980-87 
to see how these have fared and to ascertain whether any changes 
have taken place in the economic organisation of the group. The 
relative importance of the various farm products sold on these 
farms may be gauged from the following figures which give the 
percentage composition of the farm receipts on a five years basis. 
These proportions do not show any considerable variation from 
year to year. 


Percentage Composition of Receipts, 
(5 Years Average). 


Commodity. 

Per 
cent . 

Commodity, 

Per 

cent. 

Cattle . 

20.8 

Poultry and Eggs 

... 8.7 

Milk . 

27.5 

Horses 

... 2,4 

Other Dairy Product* 

2.8 

Crops 

... 5.6 

Sheep and Wool 

18.8 

.Sundries 

... 2.6 

Pte* . 

16.8 

Total 

... 100.0 
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These figures clearly indicate that the receipts on these farms 
will be greatly influenced by tfae price of cattle and milk and to 
a lesser extent by the price of pigs, sheep, poultry and eggs. 
Crops are not an important item. Price movements for these 
commodities for the whole of England and Wales are given in 
Table I, and while these may not represent actual conditions in 
the group of farms discussed they do at any rate indicate the 
general trend of prices during the period 1082-88 to 1986-87. 


Size, Rentals and Types of Farming. 

In size this group of farms averaged 128 acres and ranged 
from 18 to 865 acres. Average rent is about 17s. 7d. per acre 
with variation between one farm and another of from 2s. 9d. to 
56s. 4d. per acre. Rents and sizes of the individual farms show 
no great changes over the whole period. As regards quality of 
soil, size of farm and type of farming this group is varied in 
character. From a knowledge of the farms together with 
examination of receipts eight of the farms could be classified as 


TABLE I. 

Index Numbers of Price* for Crop Year*/ 
Base 1911-13 100. 


( Crop Years (tfepiember to AiifjVfit). 




» 


r 

Commodity. 

1 7ft?? US 
r ~ 

!79X7 fl'i 

1 UM'f 75 

I 

! mn so\ nnn 

Fid Cattle 

1 

1 108 

1 inn 

i 02 

05 

! 108 

Fat Cattle (including Subsidy) ... 

I - 

1 - 

107 

118 

118 

Store ('‘attic 

101 

R6 

l 87 

04 

106 

Dnirv Cows 

10*) 

105 

102 

108 

111 

Milk. 

147 

161 

171 

177 

176 

Bn eon Pigs 

96 

112 

100 

106 

no 

Porkers 

102 

120 

112 

108 

120 

Store Pi#* 

109 

H2 

132 

126 

139 

Fat Sheep 

108 

120 

128 

. 115 

141 

Store Sheep 

80 

95 

UN 

112 

127 

Wool. 

6Q 

fiO 

r 87 

94 

127 

Poultry 

m 

121 

1 no 

110 

121 

%8. 

107 

m 

j 

| 105 

!_ 

115 

121 

General Index ... ... 1 

106 

.. i 

1 IB | 

| 115 

117 

180 

General Index (incl. Subsidies) ... | 

no 

117 1 

i 121 

128 

_184 

1 

FcedingstnlTs ... ... ... 1 

! 88 

84 ] 

02 

87 

111 

Fertilisers ... ... ,. | 

89 

90 j 

89 

89 

S 90 

1 


* Infracted from the Ministry of Afrrirrtlture and Fisheries! Market Reports, 
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Cattle and Sheep farms on poor land, seven as Cattle and Sheep 
farms on better land, eight as Mixed farms and sixteen as Cattle 
and Milk farms. While it is fully recognised that 39 farms do 
not comprise an adequate statistical sample and that the data 
cannot be regarded as representative in the absolute sense of 
any particular type or size of farm the fact that the records 
over the five years are for the same holdings gives some 
significance to the results obtained. 


Land Utilisation. 

The total area covered by these farms in each year together 
with the average size and percentage of arable land is herewith 
stated. 



Tata* 

/!<* rest 

% Arable 

Vcor. 

Acre/. 

(/Vr Farm), 

io lotaL 

1982-$; 

1.72J 

m 

11.4 

1933-34 

i f ; it 

121 

10.1 

lost-v* 

1.K27 

121 

11.2 

t!>3.V3f» 

1.S40 

121 

11.3 



124 

10.7 

years) 

1,102 

12.1 

10.9 


fn average use of land about 11 per cent, was used for 
arable crops, 20 per cent, for hay, 42 per cent, for permanent 
pasture and 27 per cent, for rough grazing and these proportions 
have not shown any great variation from year to year. Compared 
with average conditions as indicated by the Agricultural 
Statistics for Wales for the same period this group of farms 
appear to embrace land of better quality in that the group as 
a whole show less area under rough grazing and a higher 
proportion of land under arable crops, hay and permanent 
pasture. In the main, crops are grown for the maintenance of 
livestock and crop sales over the five year period averaged less 
than 8 per cent, of total receipts. While these farms have main¬ 
tained about the same area of land in each year and abhut the 
same proportion of arable to grassland some changes have taken 
place in the nature of the cropping. It might have been expected 
that under the stimulus of the Wheat Act the farms would have 
shown a definite increase under wheat, but apart from 1934-85, 
when the wheat area increased by 27 per cent, as compared with 
the previous year, the acreage under wheat has kept compara¬ 
tively steady during the whole period. The area under barley 
fluctuated from year to year but after 1984-85 showed a definite 
tendency to decline. There was a steady reduction in the area 

P 
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under oats from 1982*83 to 1984-85, but against this there was 
an increase in the area under mixed corn during the same period. 
In 1985*86 there was an increase in both crops (oats and mixed 
corn) and taking the two crops together the acreage was nearly 
8 per cent, above that recorded in 1982-88. The increased area 
of oats in 1986-87 was largely obtained at the expense of the 
mixed corn area. Taking all corn crops there was a decline in 
area in 1983-84, this was followed by an increase in 1984-85, then 
a decline in 1985-86 and again in 1986-87 and the total area under 
corn on these farms in that year was nearly 8 per cent, less than 
in 1982-88. There was a continuous decline in the area under 
potatoes amounting to about 21 per cent, between 1982-88 and 
1936-87. The trend in the case of turnips and swedes was similar 
with a reduction in acreage of 45 per cent, during the same y>eriod. 
This contraction in the turnips and swedes area was largely 
compensated by the increased acreage under mangolds and rape 
and kale. Between 1982-88 and 1986-87 the area under mangolds 
increased by nearly 70 per cent, and rape and kale together by 
nearly 87 per cent. The use of mangolds and kale for the feeding 
of a larger head of dairy cows and the substitution of rape in 
place of turnips and swedes for the feeding of sheep was mainly 
responsible for this change. 

While these farms show a higher proportion of the land 
under arable crops than that recorded for Wales, it is noticeable 
that the same general tendency to increase or decrease the arable 
area and also some of the crops is common to both records. The 
percentage of arable land under the different crops on these 
farms gives a better indication of their relative importance. 
These are given in Table VIII. 

Summarising the changes in the cropping system, the 
records indicate slight fluctuations in the com area from year 
to year with a tendency to decline after 1984-85. Other facts 
which emerge from the records is the decline in the potato and 
turnip and swedes area with an increase in the mangolds, rape 
and kale area. 

Available supplies of home grown foods as feed for livestock 
and for sale will be influenced by the yield of the crops grown. 
Information on yields is not sufficiently complete for these farms 
to warrant any statement of the effect of yields on available 
supplies. According to the Ministry of Agriculture’s Statistics 
the variation in the yield of crops for Wales during the period 
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covered by these farms was as follows :—The average annual 
yield of wheat varied from under 15 cwt. per acre (1986) to 
slightly over 16| cwt. (1984), barley from nearly 18^ cwt, (1984) 
to 14 cwt, (1982 and 1935) and oats from nearly 18j cwt. (1986) 
to 14 cwt. per acre in 1935. Potatoes varied from slightly over 
5 tons per acre (1935) to 0 tons (1933), turnips and swedes from 
nearly 9 tons (1984) to nearly 13| tons (1932) and mangolds from 
16 tons (1938) to 16 J tons per acre in 1935. The variation in 
yield of hay (clover) was from 22 cwt. per acre (1983 and 1984) 
to nearly 22 J cwt. (1937) and hay (meadow) from nearly 17|* cwt. 
(1934) to nearly 19 cwt. per acre in 1936. 

Livestock Carried. 

The livestock figures are based on a monthly census of the 
livestock carried on these farms and therefore provide a fairly 
reliable record of the number kept and any changes in the 
number and classes of livestock from year to year. Work horses 
show a tendency to decline but throughout the whole period 
average slightly over two work horses per 100 acres. “ Other 99 
horses showed a slight reduction between 1932-38 and 1984-35 
but increased in 1985-86 and again in 1936-37. The mean number 
of dairy cows increased by 17 per cent, between 1932-88 and 
1936-37 but the records do not indicate any great change in the 
number of “ other 99 cattle. Slight fluctuation in the number 
of breeding ewes is noticeable but on the whole they have 
remained fairly steady and the same applies to “ other 99 sheep. 
The pig imputation increased very rapidly between 1988-84 and 
1935-86 but declined to some extent in 1986-87. The number of 
sows on these farms in 1985-86 was 47 per cent, greater than in 
1932-88 and the total pig population had nearly doubled during 
that period. The number of breeding sows in 1986-87 as com¬ 
pared with the previous year had declined by about 6 per cent, 
and total pigs by 4 per cent. The outstanding increase in the 
pig population appears to be due to the establishment of the 
Pigs Marketing Board as with quantitative control of imports 
and fixed prices farmers could hope for better and more stable 
returns. The decline in the number of pigs after 1985-86 may 
be traced to the breakdown of the contract scheme together with 
the rise in the price of feedingstuffs. Poultry flocks increased 
between 1982-88 and 1984-85 by nearly 25 per cent, but declined 
in the next two years. In 1936-87 they were 14 per cent, below 
that recorded ip 1934-85. Compared with average conditions 
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for Wales these farms are superior in stock carrying capacity as 
regards horses, cattle, pigs and poultry and while the number 
of breeding ewes is very similar the total sheep population per 
100 acres is below that recorded for the whole of the Principality, 
(See Table IX.) 


Farm Capital. 

The capital represented is approximately the current money 
value of tenants 5 fixtures, crops growing and harvested, 
livestock and dead stock (implements, etc.) and the figures are 
the means of the opening and closing valuations. The principles 
adopted for valuations are :—Standard values are applied in the 
case of all productive classes of livestock so that increases or 
decreases are thus mainly due to changes in numbers. Livestock 
expected to be ready for sale in the year following day of valua¬ 
tion are valued as nearly as possible at market values. 
In the ease of crops these are also valued at standard rates as 
they are not an important item of sales. Machinery, implements, 
tenants 5 fixtures are depreciated at standard rates, current 
repairs, etc., are charged in expenses. Additions are included in 
expenses but are then carried to capital account. This will tend 
to minimise the actual decline or increase in the farm capital 
as any price fluctuations will only be reflected in the capital 
invested in stock intended for early sale. The capital as here 
defined is given in Table X, Between the years 1082-88 and 
1086-37 there was an increase in farming capital of about 6 per 
cent, and during the same period the increase in the capital in 
livestock was nearly 11 per cent. The most striking change was 
in the capital invested in pigs and poultry. Owing to a marked 
rise in numbers and values, the capital in pigs nearly doubled 
between 1982-88 and 1980-87. With poultry there was an increase 
of 30 per cent, in capital between 1982-88 and 1984-85 but with 
the decline in poultry flocks the capital in 1936-87 was only 
about 9 per cent, above that in 1982-88. 

Over the whole period the average capital invested was about 
£8.1 per acre with variations of between £7 9 and £8.5 per acre* 
On an average about 67 per cent, of the capital is invested in 
livestock, 12 per cent, in crops and about 21 per cent, in imple¬ 
ments and these proportions remain fairly constant from year to 
year. 

Financial Results. 

Briefly the simple results as regards the expenditure, 
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receipts anti differences in 

valuation 

are shown 

by these 

figures : — 

Year. 

Receipts. 

Per Farm. 

Expense t. Surplus. 

Valuation 
Difference. 

Farm 

Income. 


£ 

£ 

£ 

£ 

£ 

1932-33 

052 

579 

73 

36 

35 

1988-84 

709 

051 

58 

4 - 32 

90 

1984-85 

831 

715 

HO 

»■ 15 

181 

1985-88 

860 

756 

110 

4 - 00 

170 

1930-87 

891 

770 

121 

4 - 88 

154 

Average 
(5 Years) 

790 

091 

90 

+ 21 

117 

1932-38 

539 

Per 

419 

iOt) Acres. 

00 

— 80 

80 

1988-84 

587 

589 

48 

*4 20 

74 

1934-35 

072 

578 

94 

4 12 

100 

1935-30 

090 

008 

88 

f 49 

187 

1980-87 

710 

019 

97 

+ 27 

121 

Average 
(5 Years) 

043 

505 

78 

4 17 

95 


Receipts include value of the farm produce consumed m the 
house and rent of farm house at rateable value* Expenses include 
wages due or paid to family labour other than that of the farmer 
and his wife. In all years there was a surplus of receipts over 
expenses but on the basis of caslh balance the worst year for this 
group was 1933-34 but in that year there had been a considerable 
increase in certain items of expenditure. Cost of implements had 
more than doubled, and expenses incurred in the purchase of 
horses and pigs increased by over 100 per cent. There was, 
however, a distinct, improvement in the cash balance in 1934-35 
and although there was a slight decline in 1935-30 the position 
was more than recovered in 1930-37. Between 1932-33 and 
1930-37 the surplus of receipts over expenses had increased by 
nearly 02 per cent. Valuation differences only show a deprecia¬ 
tion of capital in 1932-33. Other years show varying amounts 
of appreciation in capital—depending partly on movements in 
prices and partly on stocks in hand. The financial results for 
these farms may now be considered in terms of gross income, 
farm income and labour income. The statements of income need 
full understanding of the methods of calculation. 

Family income includes all the earnings of the farm family, 
** profits h as usually understood, wages of sons and daughters 
earned on the farm, value of produce consumed and enjoyment 
of house. 

Farm income excludes wages of sons and daughters, but 
includes value of produce consumed and enjoyment of house. It 
represents the prpfits to the occupier (the farmer and his wife) 





54 


The Welsh Journal of Agriculture. 


and is in fact the difference between receipts and expenditure 
plus or minus valuation differences. 

Labour Income . But as the “ farm income ” includes what 
is in effect payment to the farmer and often in part to his wife 
for manual labour done the further calculation of “ labour 
income ” is made. This is “ farm income 99 minus allowance lor 
interest on capital at the rate of 6 per cent, per annum. This 
labour income 99 is then the earnings of the farmer and his 
wife in manual labour and management on the farm. 


Year. 

Grosa Income. 

Farm Income. 

Labour 

Income. 


X 

X 

X 

19.32-83 

76 

35 

21 

1983-84 

129 

90 

32 

1984-83 

168 

131 

72 

1988-88 

211 

170 

109 

1938-37 

199 

154 

91 

Average 
(5 years) 

156 

117 

56 

1982-83 

Per 100 
68 

A ereg. 

30 

18 

1933-84 

106 

74 

27 

1984-38 

186 

106 

58 

1985-86 

170 

187 

88 

1936-37 

160 

121 

78 

Average 
(5 years) 

127 

95 

46 


In 1982-88 the average farmer’s earnings were about 18s. per 
week, and about 35s. in 1933-34. In the following two years 
earnings averaged 50s. and 65s. per week respectively. Farmers’ 
earnings declined in 1986-37 and only average 59s. per week and 
over the whole period (1932-87) earnings averaged 45s. per week. 
Allowing interest on capital at 6 per cent., the managerial 
earnings of the farmer in 1932-88 amounted to about 8s. and 12s. 
per week in 1988-84. There was some improvement in the next 
two years when the farmer earned on an average as manager 
28s. in 1984-85 and 42s. per week in 1935-36. Managerial earnings 
in 1986-37 averaged 85s. and for all years (1932-87) about 22s. 
per week. 

Changes in Receipts and Expenditure. 

As previously stated there were hardly any changes in area 
for the group and acreage under arable crops, hay, pasture and 
rough grazing were very similar in all years. There were some 
changes in the nature of the crops grown. Number of classes of 
horses and sheep were fairly steady. There was a definite increase 
in the number of pigs and poultry and some increase in the 
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number of dairy cows. Changes therefore likely to affect sales 
were in pigs, poultry and dairy cows. 

The items making up the yearly receipts arc stated as a 
percentage of the items in 1982-33 are shown in Table II. 

TABLE 11. 

Increase or Decrease in Receipts. 

Base 1932-33 =- 100. 

)car, _ 1933-34 

Cattle ... 90 

Butter ... ... 92 

Milk ... ... 108 

Cheese ... ... 67 

(ream ... ... 10S 

Total l)uir> Products . \ M2 

Sheep and Wool ... | 111 

Pigs ... .. i m 

Poultry and Eggs . . j 109 

Horses _ v . ... ! tTT 

'Iota! Livestock ami Live- ( 

stock Products ... j 107 

l"“ 

Crops .. ... 1H 

Sundries ... ... 205_ 

Total Receipts ... 109 

The percentage composition of the different items in the 
farm receipts are shown in Table XL The proportion which the 
different farm products bear to total sales vary oidy to a slight 
degree for some commodities and in others to a greater degree 
from year to year. The degree of variation is influenced partly 
by price changes and partly by the quantity of the product 
produced. While these variations do occur, the figures indicate 
very clearly that sales of milk is the largest single item of receipts 
in each year for the group and represents between 26 to 20 per 
cent, of the sales over the whole period. Farm receipts increased 
in each year from £5 7s. Od. per acre in 1982-38 to £7 3s. 3d. per 
acre in 1986-87. 

While total sales for these farms have increased the output 
has been obtained at a higher cost and total expenditure has 
increased, each year from an average of £4 15s. 8d. per acre in 
1982*88 to £6 8s. 7d. per acre in 1986-37. With regard to labour 
(Table III) the number of persons employed has kept about the 
same throughout the whole period. Excluding the work of the 


J93j~3o_ 1930-36 1936-37 

101 _1JH_130 

71 69 66 

113 125 120 

64 J 27 28 

51_ J 37_ 38 

JOj 119 113 

131 132 11? 

186 182 198 

119 121 112 

156 156 145 

124 129 134 

124 HI 108 

188 205 168 

125 180 138 
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occupier and his wife there is a slight increase noticeable in the 
number employed during the period 1935-67. 

In the case of horse labour, owing to the introduction of 
tractors and motor vehicles on some of the farms, the number 
of work horses has declined by 5 per cent, between 3932-33 and 
1936-87. 

Expenditure on labour represents wages paid or due to sous, 
daughters and relatives working on the farm and for hired labour. 
There were no striking changes in the labour bill except that a 
slight decline is noticeable after 1988-34. Apart from a definite 
increase in the price of feedings tuffs in 1936*37 (when the general 
index rose to 114 as compared with 87 for the previous year) 
there was no appreciable difference in unit costs during the period 
reviewed. The increase in the requirement of stock in the nature 
of additional pigs and poultry foods, together with the tendency 
to fatten more cattle and sheep and the feeding of cows for 
increased milk production would be responsible for the higher 
expense incurred on bought foods. Unit costs of fertilisers have 
remained practically the same during the five years and a 
quantitative increase is the primary cause of the higher expendi¬ 
ture on manures. The reduction in expenditure in 1936-37 
appears to be due to an attempt to curtail outlay on manures in 
order to meet the rise in the price of feedings tuffs. Expenditure 
on total livestock purchased increased by 59 per cent, between 
1932-33 and 1936-37 and changes in expenditure are partly due 
to improvement in livestock prices but mainly to the number of 
livestock bought. 

TABLE III. 

Number of persons employed per 100 Acres* 



19.12-33 

ms*#/, 

m) 

7 Mo-W 

nmuM 

All 
yean t. 


No . 

* 

jVo. 

; No. 

1 

0 .8J 

o.:m 

No. 

No. 

No, 

Farmer and Wife ... 

0tlier Family Labour 

0.77 

0.4 4 

0.71 
0.46 

0.76 

0.15 

0.71 

0.50 

0.76 

0.45 

Total Famih 

1.21 

1.23 

1.30 

1.21 

1.21 

1.21 

Hired Labour 

1.09 

1.07 

Lit 

1.14 

1.11 

MO 

Total Persons in- 
eluding Farmer | 
and Wife 

f ! 

| 2.30 

1 

j 2.30 

i 

i 

j 2.31 

2.35 

i 

2.32 j 

| 

1 2.31 

Total Persons ex¬ 
cluding Farmer | 
and Wife ... | 

r ' 

i 

| 1.53 

1 1 

1.53 | 

i* 

! 

! 

1.50 j 

t 

! 

! j 

1.59 

Ltd 

1.55 

Work Horses 

f 

j 2.21 

j 2.2o 

2.16 J 

2,13 ! 

1 

2.11 

2.16 
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TABLE JV. 


Increase or Decrease in Expenses. 
Base 1932-33 - 100. 


T 

— 

. 


— 

, - * 

J ear. j 



i ¥ 

i i 

19SM7 

~ ’ ~~j~ 

Kent ... ... J 

joo 1 

m 

i 

97 | 

97 

Kates ... } 

91 

m 

102 | 

101 

t 

Wages (Hired) ... ; 

lor j 

105 

1 “ I 

102 i 

103 

Wages (Family) ... j 

_ 100 

92 

j 102 | 

110 

*** * - — ■ 1 

Total Wages ... ... j 

low 

102 

| 

1 1 

10.5 

l'eediugstutts ... ... | 

HO 

U1 

i i 

i 164 j 

155 

Manures ... ... ; 

104 

loti 

i 114 1 

121 

Seeds ,,. ... | 


102 

i 119 1 

lot 

Implements ... ... j 

m 

100 

1 132 1 

Bit 

Sundries ... ... ; 

120 

15.) 

1 . 1 . 

149 

j 

Horses Bought 

211 

161 

i 1 

> -03 | 

121 

Cat lie Bought ... , 

88 

88 

i Hb j 

125 

Sheep Bought .. ! 

97 i 

198 

j 1 

232 

Pigs Bought 

*-i« ; 

211 

1 191 ! 

1 | 

218 

Poultrj mid Eggs for 

f 

i 



llatchiug ... ... j 

1-8 | 

| 13 r 

l_l ; >t» J 

323 

- 1 

Total Lhestock Bought j 

! 

123 j 

| 139 

! 1 

1 1«2 i 

159 

Total Expenses ... | 

* H 

113 

1 

t 121 

1 I 

1 l« j 

129 


JL 


Cost of labour, feedingstuffs ami purchases of livestock con¬ 
stitute the major part of the farm expenses and represented from 
one year to another between Ob and 71 per cent, of the total 
expenses. Expenditure on labour varied between 20 and 25, 
feedingstuffs between 28 to 28 and purchases of livestock from 
18 to 24 of the total charges. (See Table XII.) 


Farm Output 1 

From 1982-88 to 1985-80 there was a definite increase in 
the farm output and production stood at 41 per cent, above that 
in 1982-88 (Table V) In the following year there was a decline' 
in output of 8 per cent. Cattle remained up to 1934-85 below 
1982-33 output but in the following two years were 26 per cent, 
above the 1932-88 output. The output in sheep more than 
doubled in 1988-84 and was three times as much in the following 


1 The farm output is calculated, in the case, of livestock by taking the 
h*tal value of the stock on hand at the beginning of the year plus purchases 
mid deducting from it the value of stock on hand at the end of the year and 
adding the value of the sales. The same method lias been} used in the case 
of crops. No deductions have been made for the cost of foods fed to livestock 
and in the case of crops the cost of seeds and artificial manures have been 

omitted. 
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three years. Dairy produce output increased gradually up to 
19 per cent, in 1935-30, then declined by 6 per cent* in 1933-37. 
The output in pigs increased considerably between 193*2-33 and 
3936-37 and in the latter period had more than doubled. Output 
in poultry increased up to 19 per cent, in 1934-35 then declined 
and in 1936-37 was 7 per cent, above the 1932-33 output. The 
outputs in horses and crops are variable and show no definite 
tendencies. 

The values of tfhe farm output per 100 acres and per person 
have risen at about the same rate (Table VI). This increase in 
values arises partly as a result of internal and partly through 
external influences. The records for these farms clearly indicate 
changes in the type of stock kept and to some extent in the 
nature of the crops grown. These changes together with the 
improvement in prices after 1932-33 would be responsible for the 
increase in the value of the output. The value of the farm output 
per person averaged £182 in 1982-33 and £249 in 1986-37, or 
an increase of 37 per cent. As wages are one of the major items 
of expense on these farms the efficient organisation of labour 
with a high output per worker employed appears to be one of 
the essentials to ensure profits. 


TABLE V. 

Increase or Decrease in Farm Output. 
Base 1932-33 - 100. 


Year* 


WWJ 

r ' 

' 

19S6S 

Cattle 

SI 

98 

126 

126 

HuMcr 

H-2 

54 

12 

86* 

Milk . 

109 

118 

m 

127 

rheese 

61 

r>.> 

1? 

81 

("ream 

130 

68 

45 

46 

Total Dairy Produce 

ioo 

10W 

. " " 

119 

113 

Sheep and Wool 

245 

' 

301 

805 

824 

Tigs 

KM 

201 

187 ! 

215 

Poultry and Eggs 

lit 

119 

99 j 

107 

Horses 

693 

_J ,277 

1,127 ! 

„ 861 

Total Livestock and Live* j 





stock Products ... ! 

118 

m 

141 

144 

Oops 

66 

1X9 

188 

84 

Sundries 

145 

117 

146 

94 

Total Farm Output 

114 

1 

182 

141 

188 
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TABLE VL 
Farm Output. 

(Per 100 Acres end per manual worker)* 



Value of Farm Output. 


Per W0 


Per 


Year. 

Acres. 

Index, 

Person* 

Index. 


£ 


£ 


1932-33 

419 

m 

182 

100 


479 

114 

208 

111 

1984-85 

554 

132 

240 

182 

1985-36 

589 

141 

251 

188 

3986-87 

* 

577 

388 

249 

18? 


* Including manual work of occupier and wife. 


Social Output. 

The amount and distribution of the social output is shown in 
Tabic VII, 


TABLE VIL 

Amount and Distribution of Social Output. 

Per WO Acres. 


Wages (1) 
Kent (2) 
Profits J^8) 

total 


Wages (1) j.. 

Iteni (2) 

Profits (a) 

Total 



! 

i 

i I 

i ; 

11982-88 

I ! 

i 

1938-84] 

i 

1 

! 

1 

1931-35 

1985-86 

i 

£ \ 

£ \ 

£ ] 

£ 


| 120 

127 

122 

123 

-1 

89 1 

89 1 

86 1 

86 

i 

| 80 

74 

io« 

187 

” ! 

! 

239 

i 

"1 

316 

346J 


; 

1 '1 




Per ccul. 


. | 50.8 

43.9 

38.6 

85.6 i 

. | 37.3 

80.6 

27.8 

21.8 

.. | 12.4 

25.5 

38.6 

39.6 ! 

.... . , 

. I 100.0 1 
1 1 

100.0 

1_1 

^ 100.0 ! 

i 

100.9 | 

l 1 


1936-87 

£ 

125 

87 

124 


m 


m.2 

25.9 

36.9 


100.0 






£ 

128 

88 

<>;» 


30G 


10 .8 
28.7 
01.0 


100.0 


(1) Includes wages of family other than occupier and wife. 

(2) When a farm is owner-occupied, a rental value half been charged. 

(3) This represents the sum available to the occupier (the farmer ami 
his wife) for their labour and capital investment. It includes an allowance 
for farm produce consumed and rent of farm house. 


As previously stated very little variation occurred in tfcc 
expenditure on labour from year to year and the wages bill has 
been maintained at a comparatively stable level. Rents on the 
whole show a downward trend. Profits increased considerably 
between 1982-33 and 1935-30 and then declined to some extent in 
the following year. While the better profits may be attributed 
to some extent to the improvement in prices of agricultural 
produce since 1933, it does appear that they are mainly due to 
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internal changes in the organisation of the farm, in the quantity 
and type of output and to better and more efficient methods of 
production. Between 1982-36 and 1986-37 the total social output 
per acre increased by 45 per cent, but declined in the following 
year by 5 per cent. 

TABLE VIII. 

Land Utilisation. 




Per 100 Acres . 



1 

[Per 100 acres (Waies*) 



1 




A ver . 


l 

1 

Crop . 

HKI3S8' 

| ms-H ijtjwo 


17.936-37 

all yrs 

19.1.1. | 

mi | 

me. 


Acres 

1 Acres 

I Acres 

Acred 

1 Acres 

Acres 

Acres 

A cm 

A arcs 

Corn 

8.0 

| 7.5 

1 8.4 

8.0 

7.6 

7.9 

5.3 

5.5 

5.1 

Other Oops ... 

3.4 

I 2.7 

1 2.8 

3.4 

8.1 

8.1 

2.2 

2.1 

2.1 

! 

Total Arable 

11.4 

| 10.2 

1 H.2 

11,4 

10.7 

11.0 

i 

7.5 

i 

7.6 

7.2 

Hay 

20.0 ' 

19.9 

| 19.8 

20.4 

21.0 

20.2 

17.7 

1 

17.9 

17.4 

Pasture 

42.5 

43.1 

11.7 

41.1 

41.5 

42.0 j 

36.2 

35.7 

3fc\3 

Rough grazing j 

26.1 

26.8 

1 27.3 

27.1 

26.8 

| 26.8 

1)8.6 

38.8 

39.1 

Total Pasture 

88.fi j 

89.8 1 

| 88.8 

88.6 

1 

89.8 

89.0 

1 

92.5 

. 1 

92.1 

92,8 

Total Acres ... 

1 

100.0 

i 

100.0 

| 100.0 

i 

100.0 

100.0 1 

100.0 

100.0 

100.0 

100.0 


1 

! 1 

Pcrct 

, | 

1 

•tt/ape 

Compos 

1 

itivn of 

Arabic 

Land. 

! 


Wheal 

18.0 | 

15.6 

| 17.7 

14.1 

13.9 

14.9 

6.4 

! 7.2 

0.3 

Bariev 

11.8 

1 »■# 1 

12.5 

8.8 , 

6.9 

9.8 

9.1 ! 

8.4 ; 

8.6 

Oats ... | 

39.fi 

j 41.2 

| 35.7 

37.1 ] 

42.6 

39.2 

49.4 I 

! 49.7 

50.0 

Mixed Corn ... 

5.9 

! 6.9 | 

1 9.1 

10.7 | 

7.6 

8.1 

6.2 i 

L J’ H i 

! 6.2 

Total Corn 

70.fi 

1 

73.8 | 

j 75.0 

70.2 | 

; 7l.o 

| 72.0 

71.1 

71.6 ! 

| 71.1 

Potatoes 

fi.5 

6.1 j 

5.4 

5.1 

5.4 

5.7 

6.4 

5.9 j 

5.5 

Turnips and 










Swedes 

fi.y 

6.3 

5.3 

5.2 

3.9 

5.5 

11.6 

10.8 i 

1 9.9 

Mangolds 

2.7 

3.1 

1 LI 

4.0 

4.7 

3.8 

2.8 

! j 

8.3 

Rape and Kale 

1.2 

2.7 

j t)«i) 

8.o 

8.2 

5.4 

3.4 

4.0 

j 5.3 

Other Crops ... 

. AL 

8.5 

; 6.7 

„ 7 r 

6.8 

7\6 

4.7 

! 

4.9 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 


* Extracted from flic Ministry o£ Agriculture Statistics Part I. 1983, 1984 

and 19*M. 
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TABLE IX. 


Average Number of Livestock Carried. 


1 

Per 100 Acres. \ 

\Per 100 Acres 
(Wales)* 


11932-33 


l 

1 


1 Aticr. 1 





j1988-34 

) 1984-35) 1935-36 

i i ■ ' i 

11936-87 

| \H yrs 

^1984 

1986 


No. | 

' No. | 

1 

-Vo. 

| .Vo. j 

i ! 

No j 

| 

Vo. | 

No. : 

No. 

Work Horses 

1 2.2 

2.2 

2.2 

| 2.1 

! 2.1 : 

2.2 

1.6 

1.6 

Other Horses | 

0.9 

0.7 ! 

0.7 

1 o.9 : 

! t.o j 

0.8 

1.0 

LI 

Total Horses 

3.1 

2.9 

2.9 

| 3.0 

3.1 

3.0 

2.6 

2.7 

Dairy Cows 

8.1 

i 

9.2 

j 

9.0 

i i 

1 9.2 

] 

9.5 

9.0 ' 

7.9 

8.2 

Other ('attic 

14.9 

15.6 j 

15.1 | 

[ n.5 

15.1 

15.1 | 

11.2 

10.7 

Total Cattle 

| 23.0 

24.8 | 

24.1 

| 28.7 j 

24.6 

24.1 

19.1 | 

18.9 

Breeding Kwes 

43.0 1 

50.0 i 

1(5.0 ! 

1 

15.0 

17.0 | 

47.0 ^ 

11.0 ' 

46.0 

Other Sheep 

31.0 

31.0 i 

82.0 ! 

31.0 

81.0 

31.0 

19.0 

51.0 

Total Sheep j 

77.0 

81.0 | 

78.0 

76.0 

! :k. > ! 

78.0 

93.0 

97.0 

Breeding Sows! 

! 

1 11 

„ 

1 

1.3 

1.7 

i i 

1 1.6 

! 

1.4 

i 

0.8 ' 

0.8 

Other Pigs 

6.8 

j 10.2 

18.0 

18.5 

j 13.0 

1 11.3 

4.6 

4.9 

Total Pigs | 

7.9’ 

LJ r - ; L 

!_1475 

1572 

! ILf* 

r la? - 

5.4 

i _>7 

i 

Laying Flock j 

76.0 

! Sl.O 

92.0 

*“i 

K8.0 

i 5.0 

j 82.0 ' 

J 


Other Poultr\ 

| 52.0 

1 59 0 

65.0 

51.0 

59.0 

| 58.0 

1 

— 

Total Poultrx j 

‘ J 

128.0 | 

| 140.0 1 

j 

7157.6' 

1 

j 142.0 ~j 

181.6“ 1 

1*140.0 

1 1 

j Foo.o 

100.0 

Total Animal 


j 

1 “ ! 




i ; 


units (Cow) ' 

31.0 

| 37 0 

l.. 

1 Ji?.o 

[ „ I 

32.0 

1_1 

38.0 

J 

j 34.0 

1_I 

i - 
1 ! 

'— 


Extracted from flu* Ministry of Vgrieulhire Statistics Part I. 1934 and 1936*. 


TABLE X. 


Percentage Composition of Capital Invested. 








\Air 

Year. 

1932-8811938-34 

1934-35 

1935-36 

1936-37 

Years. 

If cm. 

1 of 

1 fO 

I /o 

o, 

/O 

% 

y 

/O 

of 

fo 

Horses 

7.5 

7.4 

7.6 

s.l 

8.5 

7.9 

(’at tie 

38.6 

39.5 

39.3 

36.7 

39.6 

38.9 

Sheep 

Pigs 

11.6 

12.4 

12.2 

12.6 

13.0 

12.9 

2.6 

3.7 

5.1 

5.1 

4.6 

4.8 

Poultry 

2.9 

3.3 

3.7 

3.8 

3.0 

3.3 

Total Livestock 

(56.2 

66.8 

67.2 

67.7 

‘ 68.7 

67.3 

Crops and Cultivations 

18.6 

12.5 

11.3 | 

j 11.6 

11.2 

! 12.0 

Implements 

19.6 

20.7 

21.0 

| 20.8 

19.7 

20.2 

Other Items 

! 0.6 

| 0.5 

0.5 

0.4 

0.4 

0.5 

*! 

Total.j 

i 

100.0 

I 

100.0 

100.0 

100.0 1 

100.0 

100.0 


I 

1 4 

! 7 

1 ; 

I 

£ 

1 £ 

£ 

Total Capital (per Farm) ... 
Total Capital (per 100 Acres) 

! 969.9 

962.7 

985.8 

1028.3 

1050.9 

988.8 

! 800.3 

| 796,7 

j 796.6 

822.9 

| 845.2 

812.6 

Relative Total Capital ... | 

1 

100.0 

99.5 

99.5 

102.8 

105.6 
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TABLE XI. 


Percentage Composition of Receipts. 



1982-Oil 

1986-87 

All years 
Average . 

(’attic 

% 

22.4 

$ 

% 

2X.9 

% 

20.8 

Butter 



1.9 

Milk . 



27.5 

Cheese and Cream ... 



0.4 

Total Dairy Produce 

:i 2.8 

28.0 

_ 

20.8 

Sheep and Wool 


■■MBl 

18.9 

Pigs 


- ■ 

16.6 

Poultry and Eg#s ... 



8.6 

Horses 


2.1 

2.4 

Total Livestock and Livestock 
Products ... 

92.2 

98.1 

91.? 

Crops 

6.0 

4.7 

5.6 

Sundries 

1.8 

2.2 

2.6 

Total Receipts 

100.0 

JOO.O 

100.0 


t \ 

1 

£ 

£ 

Total Receipts (per Farm) 

6.72.2 

890.9 

789.9 

Total Receipts (per 100 Acres) 

588.7 ; 

716.5 1 

l 

642.9 


Produce consumed in Farm house. 


(Already included in Receipts ). 


£ 

£ > 

£ 

Per Farm ... 

86.4 j 

30.0 ' 

88.5 

Per 100 Acres 

80.0 

2 6.5 

27.8 


i 
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TABLE XII. 


Percentage Composition of Expenses. 


Rent ... \ ... 

Rates 

1982-38 

1936-87 

All Yearn 
Average, 

% 

18.6 

1.2 

% 

14.0 

1.0 

% 

15.5 

1.0 

Wages (Family) 

18.4 

14.6 

16.1 

Wages (Hired) 

6.7 

5.7 

5.7 

Total Wages 

25.1 

20.8 

21.8 

FeediiiarstufFs 

23.6 

28.2 

25.. r > 

Manures 

1.9 

1.8 

1.8 

Seeds 

1.8 

1.0 

1.2 

Implements 

3.2 

8.8 

8.6 

Sundries 

6.5 

7.5 

7.9 

Total Direct Expenses 

81.4 

77.1 

78.4 

RBI!!■■■■■■■■■■ 

1.2 

1.2 

1.7 

r#rf 

10.6 

10.3 

9.7 


2.9 

5.1 

8.9 

■ H ■ ■ H 1 . I 1 ; 

3.4 

5.9 

5.8 


0.5 ; 

0.4 

0.5 

Total Livestock 

18.6 

22.9 

21.6 

Total FiXpenses 

ICO.O 

100.0 

100.0 


£ 

£ 

£ 

Total Expenses (per Farm) ... 

579.4 

769.5 

694.1 

Total Expenses (per 100 Acres) 

478.6 

618.8 

565.0 


INSOLVENCY IN FARMING. 

By W. H. Jones, M.Sc., 

UniversH y (Allege, Aberystwj th. 

There are many ways of measuring the depth of a depression 
or the height of prosperity in agriculture. Most of the methods 
adopted however merely indicate changes in certain aspects of 
the problem. By the use of the Index Number of agricultural 
prices attempts are made to measure changes in the value of 
commodities sold, but the position of the Index does not 
necessarily indicate, a state of prosperity or adversity in the 
industry. Costs of production may move almost in harmony with 
changes in prices and in consequence the farmers’ financial 
position may remain unaltered in spite of movements in the value 
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of commodities sold. At times, in fact, the prices of farmers 1 
raw materials advance more rapidly than those of saleable 
products and as a result the producers 1 position may be 
deteriorating although the Agricultural Index shows an upward 
trend. 

In farming as in all other occupations a certain number of 
individuals arc unable to show financial success whatever the 
general economic conditions of the industry. In periods of 
depression the number of failures in most industries shows a 
definite rise whereas in prosperous times it is generally very low, 
but even under the most favourable circumstances certain 
business people are unable to meet their liabilities and become 
insolvent. A considerable amount of capital is undoubtedly lost 
in farming through failures in which creditors do not suffer but 
as the results do not become public knowledge there is no record 
of losses suffered in this way by those who invest capital in their 
own farming businesses. Yet a number of farmers 1 and others 
who carry on agricultural businesses find their way to the 
bankruptcy court or meet their state of insolvency in ways which 
result in publication of the details of their business affairs. 

The organisation of agriculture along with perhaps the 
building and the main lines of the distributive trades has remained 
almost unchanged over a long period of time. In agriculture 
particularly, private businesses predominate and partnerships arc 
not uncommon. They are generally small and frequently family 
concerns, and the capital investment in each case is often 
comparatively low. In many urban industries on the other hand 
joint stock companies have become increasingly important. In 
case of failure these do not become bankrupt but their affairs are 
wound up in other ways. In view of the fact that this form of 
organisation is very uncommon in agriculture a study of 
insolvencies gives a fairly accurate view of the extent of financial 
failures. 

The affairs of insolvent farmers may be settled in one of 
several ways. In some cases assistance may be obtained from 
relatives or friends and all liabilities may be met in full. In 
general, however, they are settled according to the requirements 
of the Bankruptcy Acts, or the Deeds of Arrangement Act. 
Under the Bankruptcy Acts a Court generally makes a receiving 
order against the debtor on his own petition or on that of one 
or more creditors. Deeds of Arrangement on the other hand are 


1 Including- graziers. 
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made between the debtor and creditor without the intervention 
of a Court and, as a result, the assets are handed over to the 
creditors. All such cases are now recorded by the Board of 
Trade. 


Price Movements and Insolvency. 

The causes of business failures can be roughly divided into 
two classes, those primarily personal and those of an economic 
nature. Those falling into the former class defy analysis but it is 
possible to examine the relationship between the extent of 
insolvency in an industry and its economic conditions. During 
the last decade there has been a dose association between the 
number of insolvencies amongst farmers and the general price 
level of farm products. 


TABLE I. 

Insolvencies amongst Farmers in England and Wales. 


Year. 

Xumber of ! 
Failures. 

! 

index* | 

Index of 
Prices of 

1 Agricultural 
Produce . 

[ 

I 

! 

i 

Liabilities. 

\ 

19*27 

478 

i 

148 

144 

£ 

1,187,166 

1928 

462 

148 

147 

| 898,442 

1929 

845 

107 

144 

678,949 

1980 

850 

108 

. 184 

; 779,586 

1981 

497 

154 

I 120 

| 1,068,847 

1982 

600 

186 

! 112 

! 1,297,268 

1988 

428 

188 

i 107 

; 797,842 

1984 

288 

| 89 

i 114 

! 478,557 

1985 

224 

69 

117 

| 880,179 

, 889,886 

1986* 

215 

! 66 

| 122 


* Average 1911*18 * 

= 100 . 



During the immediately pre-war years—a period of 
comparative stability— the number did not show violent 
fluctuations. The war period and the years immediately 
following were of course abnormal and until 1920 the number of 
failures was extremely low. 2 With the set-back in prices, which 
commenced in 1921, there was a rise again and until 1981 the 
average number of failures per annum was 408 as compared with 
302 during the period 1906-13. With the advent of the economic 
depression in 1981 the number rose again to attain the maximum 
figure of 600 in 1982. It is true that most industries suffered 
from the effects of the depression and measured in some ways 

a See Appendix, 
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it appears that agriculture suffered to a lesser degree, at least 
prices in general fell to a greater extent than those of agricultural 
commodities. In the pre-war years the annual average liabilities 
varied around one-third of a million sterling, but in several of 
the post-war years it exceeded one million pounds. The total 
liabilities since 1920 have in some years been much heavier than 
would be accounted for by the fall in the value of money 
compared with the pre-war period as the following table shows. 


TABLE II. 

Average Liabilities per Case. 
(Farmers and Graziers). 


Year. 

Actual. 

| A (1 justed hy : 

j Index of j Index of 

I i'Cnertd . Agricultural 

Prices. Prices. 


£ 

1 

£ 

1927 

2,379 

1,786 

1,652 

1928 

1,944 

1,440 

1.32*5 

1929 

1,087 

1.548 

1.866 

1930 

2,227 

2.101 

1,662 

1981 

2,150 

2,415 

1.791 

1982 

2,162 

2,514 

1,930 

1988 

1,804 

2,167 

1,742 

1984 

1,661 

1,845 

1,457 

1985 

1,474 

1,568 

1,260 

1986 

1,578 

1,578 

1,298 


Average Liability 1909-18 - it,069. 


Comparing the average pre-war liabilities of £1,009 with 
these figures, it appears either that the businesses in which failure 
has occurred since 1927 were larger than those which failed in 
the pre-war days, or that the average rate of capitalisation of 
agriculture is higher than previously. If the pre-war period may 
be regarded as normal, then it is known that small farms tend 
to stand the strains of depressions better than large farms, and 
failures would be expected to be a little more frequent on the 
larger than on the smaller farms. The average rate of 
capitalisation, in money values, has fluctuated with prices; but 
in actual quantities of live and dead stock combined it has 
tended to rise. 

Time Leg: Price changes and Insolvency. 

In so far as changes in prices are responsible for failures a 
certain time lag would normally be expected. A serious fall in 
revenue due to a decline in the value of goods sold may drive 
farmers to draw on capital for a time and the length of the 
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period during which they were able to hold out against 
unfavourable circumstances would of course depend upon the 
extent of their reserves and the leniency of their creditors. It 
seems however that the time lag is comparatively short, in 
general about a year. Of course farmers may suffer from price 
movements both as buyers and sellers. A rise in costs of raw 
materials may be as serious as a fall in the value of saleable 
goods. In recent years there (has been a movement towards 
specialisation in farming, and in general, greater reliance is 
placed on purchased raw materials, such as feeding stuffs, than 
was formerly the case. The factor to show the most important 
change, however, has been the wages of labour and this has 
certainly called for greater efficiency in the use of man power. 
On the whole, however, it seems that unfavourable conditions 
exert their effects upon the number of insolvencies very quickly 
and there is no indication of any appreciable time lag. 

Failures in All Industries. 

It is difficult to make any accurate comparison between 
farming and other businesses in the matter of insolvencies. A 
considerable proportion of the business of production and trade 


TABLE HI. 
Total Failures. 



i 

i 

J All Businesses. 

Proportion in 
the if 

Panning to 
hole. 

) ear. 

i 

Vo. 

(stabilities. 

% of No. 

O', of 
fjinbililiot 

im 

! 

! 8,170 

(£100). 

12,754. 

7.7 

8.9 

1928 

8,221 

12,258 

7.4 

7.8 

1929 

i 8,900 

11,888 

5.8 

4.7 

1980 

6,287" 

15,098 

5.5 

5.1 

1981 

1 a, 818 

16,527 

7.8 

6.4 

1982 

7,821 

18,422 

8.2 

7.9 

1988 

s 8.212 

10,418 

8.9 

7.6 

1984 

5,484 

9,822 

5.7 

4.8 

1988 

1 5,158 

10,P7{? 

4.8 

8.0 

1988 

; 1,817 

i 

7,498 

8.2 

2.2 


outside agriculture is earned on under the joint-stock system of 
capital organisation, and losses suffered owing to the failure of 
such companies are not recorded in the bankruptcy returns. 
With this essential qualification however, the failures in farming 
can be compared with the total recorded for all businesses in the 
country. One interesting point elucidated in Table 8 is the 
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change in the proportion of failures in fanning in relation to 
those suffered by all industries. 

Between 1927 and 1983 the total number of insolvencies in 
all industries was appreciably above the average of the pre-war 
years. Subsequently however there was a significant and rapid 
fall and during the last three years of the period the number has 
been abnormally low. This improvement in the position was 
undoubtedly due in a large measure to the recovery of many 
branches of industry. After a severe economic depression* a 
heavy fall in the number of failures during subsequent years 
would normally be expected. At all times there must be marginal 
producers operating in an industry, persons who, owing to lack 
of business alwlity or to the paucity of the natural resources with 
which they work, are very sensitive to changes in general 
economic conditions. Owing to one or other of these factors or 
to a combination of both such producers are in normal times only 
just able to continue in business, as, on the average, receipts 
exceed expenses by a comparatively small margin and on this 
they continue to survive. In periods of prosperity they may 
linger in business for a long time whereas in times of adversity 
they disappear, generally by becoming insolvent; and the rate 
of their disappearance is in proportion to the acuteness of the 
depression. And the low number of insolvencies in farming as 
in other industries from 1984 onwards must not he entirely 
ascribed to the rise in the price level but at least in part to the 
thoroughness with which the depression weeded out the 
financially weak producers. 

Some variation is shown in the ratio between the number of 
insolvencies in all businesses and those in farming but it remained 
fairly steady until 1984 after which there was an appreciable 
•fall. The same is true of the total liabilities in the two 
categories. This seems to verify the observation based on the 
movement of index numbers that agriculture did not suffer to 
a greater extent than other industries during the depression 
years. 


Failures in Allied Industries 

Information is also available regarding failures amongst 
fi< cattle and other livestock dealers,” but the number of dealers 
operating in the country is unknown, and moreover a large 
number of dealers are also part-time farmers. It is 
remarkable however that the number of failures amongst 
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dealers is so low. Downward movements in the prices of farm 
products may not be so severely felt by dealers as by producers 
as the period during which they hold the products is 
comparatively short. On a falling market they arc in a position 
to contract their activities rapidly and reduce their commit¬ 
ments. Farmers on the other hand are obliged to incur 
expenditure on production many months before the final 
product is ready for sale, and as a result, declining prices 
frequently lead to losses. Average liabilities per case closely 
resemble those shown by farmers. 

TABLE IV. 

Failures in Allied Businesses. 


.1 

1 


!' . 

Cattle and other 

! i 

! 1 

Smallholders, 
Poultry Farmers, 

1 


Livestock dealers. 

1 .1 

Market Gardeners. 


6 

£ 

•§ 

II 

C v 

6 

■C 

SS 

IS 

ts 

® & 
n 

it* 




■nj SL 

J* > 


—j 

1 55. 

' - ~| 



1 ~ 

- - - - ( 

-- 

-- 

1 

! 

mi i 

2(i 

€ 

45,593 

1 M 

| 1,753 

66 

£ i 

68,818 

£ 

1,042 

1928 

29 

(><>,08? 

I 2,279 | 

77 

93,160 

1,210 

1929 

2? 

37,460 

! 1,387 

46 

34,614 

752 

1930 j 

2T 

29,710 

| 1,100 

44 

35,244 

801 

m\ 

24 

53,222 

, 2,217 

61 

31,902 

523 

1932 

! 37 

70,977 

| 1,918 | 

74 

78,417 

1.059 

1933 

I 37 

58,647 

I 1,585 

68 

66,289 

974 

1934 | 

[ 28 

41,359 

I 1,484 | 

61 

46,411 

761 

1933 

1 23 

45,418 

i L974 

52 

36,354 

699 

1930* 

| 19 

25,621 

j 1,348 I 

i 

58 

53,488 

922 

1 

1 ._ 

i _ . 

1 _ J 

_ . _ „ _J 

„ „ i 

__ . . . 


The same general trend over the decade may be observed in 
another allied group, viz., fc< Small-holders, poultry farmers and 
market gardeners.” These are classified together in the official 
returns consequently it is impossible to state which group 
suffered most severely. Taken together however the most 
unfavourable year was undoubtedly 1982. The average liability 
is appreciably lower in this class; it would be expected in fact 
that the average size of the business would be smaller than in the 
case of farmers. During tflic post-war period many persons have 
entered one or other of these businesses with but very limited 
funds. In many instances credit was obtained at comparatively 
high rates of interest and the depression years meant for such 
people an exceptionally heavy increase in their financial burdens. 
Many of the weaker ones have undoubtedly been weeded out and 
much capital has been lost in such ventures. 
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Failure* in Comparable Industrie*. 

In the official bankruptcy returns trades are grouped into 
100 different classes with a miscellaneous group lor those which 
cannot be satisfactorily classified. In normal times the number 
of failures in farming should bear some relation to those in other 
industries for which comparable data are available. It is 
extremely difficult however to find a period during which 
economic forces exert the same influence upon all industries. 
Certain trades may suffer depression or enjoy prosperity owing 
to some special factors which do not exert their influence over 
all industries to the same extent. Of all the different trades 
recorded, however, it is interesting that the number of failures 
amongst farmers was higher throughout the last decade than 
amongst those following any other occupation except builders and 
grocers. 

Both the building and the grocery trades, particularly the 
former, are still run very largely as small private enterprises. 
Table V indicates that in so far as this test applies builders did 
not suffer unduly during the period of economic depression but 
rather during later years. This occupation however is 
exceptional in some respects and its welfare is not determined 
by the same factors as affect industries in general. 


TABLE V. 

Failure* in the Building and Grocery trade*. 



Builder 8. 

drovers. 

Year, 

Number. 

Liabilities. 

N umber. 

Liabilities. 

1927 

287 

£ , 

514,658 

337 

1 

342,025 

1928 

tm 

694,461 

369 

375,800 

1929 

852 

866,259 

351 

282,507 

1980 

850 

854,155 

370 

347 , 67 ? 

1981 

349 

759,332 

308 

322,585 

1982 

353 

837,946 

368 

818,149 

1988 

801 

544,180 

377 

343,593 

1984 

392 

1 , 256,912 

868 

003,481 

1985 

490 

1 , 072,852 

347 

268,992 

1986 

| 511 

1 , 180,197 

! 882 

: 1 

888,985 

i 


The grocery trade on the other hand is to some extent, subject 
1o the free play of economic forces but in recent decades a 
considerable degree of protection has been afforded to the 
business. And the economic depression had very little effect 
upon the number of recorded failures. A very large proportion 
of the commodities handled are proprietary articles on which 
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definite retail margins are fixed. Distributors of such articles 
are in fact largely protected by the Trade Associations from some 
of the evil effects of a price decline. In the face of falling 
wholesale prices distributors’ margins arc maintained and so far 
as possible retail prices are only slightly reduced if reduced at 

all. This practice is now very common in the case of many 

branded articles as such a large number of Associations have 

been established in recent years with the object of protecting 

those engaged in particular trades. Price cutting in many lines 
has been very largely eliminated and in others considerably 
reduced. Distributors have therefore been placed in a very 
strong position and are well able to withstand a depression in 
trade. When demand falls off owing jwjssibly to the declining 
purchasing power of the community and a reduction of the 
retail price is really inevitable, a corresponding reduction in the 
wholesale price is made. Retail margins are therefore largely 
maintained at a definite figure irrespective of movements in the 
general price level. Under such conditions the effects of a 
depression may not be very heavily felt by certain classes 
engaged in the distributive trade as the incidence of a price fall 
is passed backwards step bv step towards the producer. 

Farming Failures in Wale*. 

The number of failures amongst farmers in Wales over the 
last decade has shown the same general trend, the maximum 

TABLE VI. 

Farming Failures in Wales (including Monmouth). 


[ Smalth >ldcrs , Poultry Farmer* 
Farmers and Grazier*. ! and Warltd Gardener a. 


ft? 

* 

d 


i 

<V 

V. 

Vw 

d 

*1 

«D 

% 

«r> 

OJ 








1928 

:io 

£ 

42,791 

£ 

16,616 

r> 

d 

1.660 

£ 

931 

1929 

2? 

22,293 

10,126 


— 


1980 

29 

| 34,3«<8 

6,459 

l 

124 

31 

1981 

18 

20,702 

i,027 

2 

548 

160 

1982 

:<f 

11,.KB ! 

( 9,270 

} 

172 

39 

1988 | 

42 

35,151 ! 

11,420 


1,544. 

700 

1984 

29 

[ n,or.8 1 

| 8,880 

1 

439 

62 

1985 

19 

1 17,863 

I 8,167 

l 

128 

25 

1986 

10 ! 

| 5,131 

! 1,419 

1 

542 

25 

198T 

17 

1 

| 11,182 

1 ! 

| 8,494 
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being reached in 1988. On the whole, however, the business 
units in Wales are smaller than those in England and the 
organisation of farming is somewhat different. The family farm 
predominates in the Principality and the number of employees 
on the average is comparatively small. This form of organisation 
offers considerable resistance to unfavourable commercial con¬ 
ditions and can withstand periods of adversity remarkably well. 

It is not implied, however, that those who are engaged in 
family farming do not suffer equally with others during an 
economic depression. In view of the fact that wages arc not 
regularly paid to members of the family who work on the 
holdings, a considerable proportion of the annual revenue should 
be accumulated. During comparatively favourable times an 
appreciable amount of the income obtained, which under other 
systems may be utilised in the payment of wages, is set aside 
possibly for ultimate distribution when members of the family 
commence in business on their own account. When times are 
bad, however, the fund may be drawn upon to meet losses in 
current trading. Any business run on such lines may be con¬ 
ducted at a loss for several years without becoming insolvent or 
in fact without any indication being given that there is 
diminution of capital. The rise in wages of labour compared 
with pre-war days has had comparatively little effect upon the 
family farm system of Wales. On the whole in fact the cash 
outlay on hired labour does not exceed about 20 per cent, of 
the direct expenses. 

The system of farming generally pursued also serves to 
protect the businesses against the evil effect of sudden down¬ 
ward movements of prices. Mixed farming which involves the 
combination of several different enterprises is really a very 
effective method of insurance against unfavourable economic 
conditions. When the price of one commodity shows a serious 
fall that of another may remain quite favourable and thus act 
as a compensating factor with the result that revenue is not 
seriously depleted. Farmers who specialise, on the other hand, 
may in certain periods make comparatively high profits and in 
others, when the market is unfavourable, suffer heavy losses. 
This system is not inherently self-insuring unless a very long 
period is allowed. And during the last decade or so the 
depression in many branches of farming has undoubtedly had a 
more serious effect upon some specialised producers than upon 
those who follow a system of mixed farming. 
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Normal Expectation of Lottes. 

In Table VII the number of failures per 10,000 farmers is 
given and it is apparent that in Wales the expeetation of bank¬ 
ruptcy is much lower. For the purpose of calculating this ratio 
the total number of farmers in England and Wales is assumed to 
be 240,000 and in Wales 4*0,000. The number from which the 
failures arc drawn and reported in the bankruptcy statistics 
would probably be less than this, as it is possible that many of 
the smaller businesses could become insolvent without being 
publicly reported. Cases of very small businesses where the 
expense of the recovery of the debt is not covered by the assets 
are not reported and the results do not become publicly known. 

TABLE VII. 

Proportion of Failures. 

(No. per 10,000 farmers). 




1 

England and 




\ ear. 

Wales. 

Wales. 



ms 

i 

19 ! 

9 



1920 ) 

14 i 

7 



1080 j 

M : 

7 



1981 

21 

0 



1982 

25 | 

8 



1088 

18 ! 

10 



1984* 

| « 1 

7 



1935 

1 » 

5 



1986 

i . ' ! 

2 





.1 •. iii •. j _ 


It is extremely difficult to estimate the capital lost in farm¬ 
ing, in fact no accurate calculation can be made as considerable 
sums may be lost even though the businesses may not be reduced 
to a state of insolvency. Many farmers after a number of years 
of unsuccessful business may decide to realise what assets there 
may be left aud to leave the industry. In such cases, and there 
are undoubtedly many of them, a large proportion of the original 
capital invested may have dwindled away, but no data arc 
available to indicate the magnitude of such losses. And more¬ 
over in the bankruptcy eases reported the total liabilities 
recorded do not indicate the exact sum of capital loss, never¬ 
theless this figure may be compared with tfee capital invested 
in agriculture in order to estimate the proportion lost in 
consequence of insolvencies. 

Fanning capital may be divided into two classes (a) that 
invested in agricultural land, farm houses, cottages and buildings 
let with the land and (b) tenant’s capital which includes live and 
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dead stock, tenant right and cash available to meet current out¬ 
goings, It was estimated in 1925 that the capital value of 
agricultural land and fixtures in England and Wales amounted to 
£815 million. An estimate of comparable assets in 1981 gives a 
reduced figure of £045 million. 5 This shows a fall of 21 per cent, 
over a comparatively short period. 

Tenants’ capital in 1925 stood at £805, but had fallen to 
£280 by 1981, a decline of 23 per cent. Although tills reduction 
was due in a large measure to the fall in values in consequence 
of the depression, it may partly be explained by the change in 
the nature of the agricultural industry. During this period the 
area of crops and grass fell by half a million acres and the number 
of holdings in the country also declined with the result that the 
area of the others particularly the pasture farms expanded. 

A comparison between the total liabilities shown by the 
reported failures and the total of tenants’ capital gives the 
nearest possible approximation to the rate at which capital has 
been lost in recent years. 


TABLE VIII. 

Capital Losses (Per £10,000 of tenants* capital). 



England and Wale a. j 


Wales. 


! On ms i 

On mi i 

On mr, 

| On 19.V 

Year. 

| Capital. ] 

Capital . i 

Capital. 

< Capital. 


£ 

£ l 

£ 

j £ 

1928 

25 

33 1 

31 

! 44 

1929 

20 

27 

1? 

22 

19g0 

28 

30 1 

27 

i 35 

1981 

31 

40 ! 

16 

j 

19352 

39 

51 

32 

42 

1988 

24 

88 i 

28 

8T 

1984 

1T> 

20 j 

14 

, 18 

1985 

11 

15 | 

14 

1 18 

1986 

11 

! 13 

1 

4 

! 


In general it appears that the normal expectation of 
insolvencies amongst farmers in England and Wales is about 800 
a year. There may be variations up to about 500 during com¬ 
paratively unfaA'ourable years whereas the number may fall to 
about 200 during years of business recovery. Individual years 
may of course show fluctuations in excess of these limits but this 
would probably be due to exceptional circumstances. On the 
whole the proportion of insolvencies in farming during the last 


4 See Reports on Agricultural Output of England and Wales, 1925 and 
1980-81. 
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decade has beca comparatively steady, and on the average the 
number has been somewhat below two per thousand whilst in 
Wales the ratio has been appreciably lower. The proportion of 
capita! lost is much the same between the two countries and ou 
the average amounts to about £8 per £1,000 of tenants’ capital 
invested in the industry. 


APPENDIX. 

Failures amongst Farmers in England and Wales. 


Year* 

Number. 


Index of 

A (jrieultural 
j Prices. 

1911 

i 

:so.-> 



1912 

336 

100 

100 

1918 

326 

— 

_ 

1914 

189 

58 

101 

101.1 

132 

41 

127 

1918 

<K 

24 

160 

Hit? 

6.5 

20 

20! 

1918 

80 

9 

282 

1919 

38 

10 

258 

1920 

u 

18 

292 

1921 

285 

88 

219 

1922 

i 103 ; 

125 

169 

1923 

i 182 

1 46 

157 

1924 

1 360 

112 

! 161 

192.5 

368 

114 

I 159 

1926 

842 

, 106 

151 

1927 

1 478 

i 148 

1 144 

1928 

1 462 

1 148 

; 147 

1929 

| 31f> 

1 10? 

j 144 

1980 

1 850 

; ion 

| 134 

1931 

497 

154 

120 

1982 

600 

1 186 

! 112 

1988 

428 

133 

107 

1984 

288 

89 

114 

1985 

224 

69 

1 117 

1936 

215 

66 

; 122 

i 


* Index: Average 1911-13 = 100. 




FOOD DISTRIBUTION IN THE 
RHONDDA VALLEY. 


By E. LI. Haruy, M.Sc., and J. R. E. Phillips, B.A., 

University College, \beryi»tvvy111. 


Introduction. 

The problems of distribution of the necessities of life and the 
associated needs of human beings are receiving considerable 
attention at the present time. Problems relating to food distribu¬ 
tion have occupied the attention of a number of Committees and 
Commissions since the War and a large part of present-day trend 
of policy with regard to the marketing of food products can be 
traced to the work and recommendations of the Linlithgow 
Committee. 1 But the demand for information about the distribu¬ 
tive industry as a whole is of comparatively recent growth and so 
far very little is known about it. 

Rhondda Urban District. 

A study of the annual reports of the Mcdieal Officer of Health 
for the Rhondda Urban District from 1920 to 19135 gives a record 
of change during a time when the main industry of the area was 
experiencing many vicissitudes and its people had to adopt what 
measures they could to benefit from State and voluntary action 
to mitigate the worst results of their predicament in a situation 
of serious industrial depression. But there are other forces as 
well as industrial changes causing a certain amount of dislocation 
in the social fabric arid some discussion of all these is necessary 
iti order lo put the problem into proper perspective. 

Population Changes. 

It is estimated that the Rhondda Urban District lost over 
1313,000 people during the years 1924 to 1905, and it is established 
that the loss was in the main attributable to young people leaving 
the district owing to continued depression in the main industry 
of eoal mining. The occupational census (1931) shows that 
08.9 per cent, of the male population of 10 years and over was 
normally engaged in coal and shale mining, 0.5 per cent, in 
commercial pursuits and the remainder in other occupations. 

3 Reports of Departmental Committee on the Distribution and Prices 
of Agricultural Produce, 1923 and 1924. 
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At this time nearly 24 per cent, of those occupied or seeking an 
occupation were unemployed* Again nearly 70 per cent* of 
juveniles (14-20 years of age) were ** occupied 99 in the mining 
industry and 30*7 per cent, of juveniles were unemployed. The 
heavy dependence of the people on coal mining coupled with the 
fact that the industry was declining caused a marked change in 
age and structure of households resulting in a net loss of numbers 
by migration of the most virile sections of the population* 

“ This eflux from the Rhondda consists almost entirely of 
young men, who* owing to the continued depression in 
the coal mining industry, seek employment in other 
industrial districts, and of young women, who enter 
domestic or various professional services, so that there 
has been an increase in the proportions of the younger 
and older elements in the age distribution of the popula¬ 
tion as a whole, as compared with those obtainable when 
coal mining flourished in the district.” 2 

The population was about 100,000 in 1921 ; showed fluctua¬ 
tions up to 107,900; and then showed a steady decline after 1925 
down to 142,230 in the Census year 1031 and to 134,600 in 1985. 
The numl>er of inhabited houses increased by about GOO between 
1921 and 1925, then rose a little again to 1928, and afterwards 
showed a very slight tendency to decline. Numbers of persons 
per inhabited house increased while both population and houses 
were increasing in numbers up to 1925 but has since shown decline 
from 5.82 in that vear to 4.70 in 1935. 

Vital Statistics. 

Numbers and estimated rates of births have been declining 
almost continuously since 1920; by 1935 the rate had fallen to 
little more than half what it was 16 years earlier. Numbers of 
deaths also declined but the death rate showed little change 
during the whole period. The “ natural increase ” of population 
(excess of births over deaths) which was 17.0 in 1921 was only 
8.7 per thousand in 1936. This is a highly significant fact and 
one which must cause continued and great social and economic 
dislocation in the future. And not the least changes will be those 
in the numbers and characters of shops required to serve the 
people in the area. 

With these changes in population shops are required to 

2 Report of the Medical Officer of Health and School Medical Officer, 
1938, page 17. 
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provide less of the special requirements of babies, infants and 
adolescents; and more of the special requirements of aged people, 
in so far as they have the purchasing |>ower necessary to cover 
special requirements. But the population group for the time 
being has become more than normally an adult group, and the 
needs of adults are more than usually predominant in the 
determination of needs in retail distribution. 


Rates and Rateable Values. 

The rateable value of the area tended to fall from 1020 to 
1086, but there were interruptions in the fall in some years during 
this period, notably in 1924, 1925, 1929 and 1980. Then in 1981 
the derating of industrial properties tinder the Local Government 
Act, 1929, caused a drop of about one-third. The rateable value 
per head of the population at £3.98 in 1920 and £2.92 in 1935 
shows the same falling trend. The general district rate increased 
from 7s. 4d. to 22s. 6d. in the £ which is a three-fold increase. 
Rateable values expressed per occupied house diminished. The 
wealth of the community in this area was showing a rapid and 
progressive decline. 

This is the background against which a study of the trends 
of distribution of food and other things must be made. 


Numbers of Shops, 

Numbers of food shops, non-food shops and retail centres for 
sale of intoxicating liquors showed absolute increase up to 1924 


Numbers of Shops. 


Year . 

Food, 

A T o n-Food m 

Retailers of 
Intoxieal intf 
Liquors, 

Total. 

1920 

1,552 

m 

181 

2,64!> 

1921 

1,720 

395 

180 

2,845 

1922 

1,828 

1,020 

181 

2,979 

1928 

1,818 

1,082 

182 

2,997 

1924 

1,847 

1,045 

182 

8,024 

1925 

1,804 

1,011 

182 

2,947 

1926 

1,757 

1,007 

182 

2,896 

1927 

1,788 

1,008 

182 

2,918 

1928 

1,715 

946 

182 

2,798 

1929 

1,685 

915 

181 

2,681 

1980 

1,592 

902 

180 

2,624 

1981 

1,568 

878 

180 

2,576 

1982 

3,580 

860 

129 

2,519 

1988 

1,497 

858 

128 

2,478 

1984 

1,442 

848 

128 

2,418 

1985 

1,868 

888 

127 

2,828 
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while population was increasing. After that year all three types 
showed regular decreases to 1985 with the one slight exception 
of numbers of food shops in 19*27. In that year there was a 
temporary increase in numbers of food shops but the decline in 
numbers was again continuous from that, year to 1985. 

Shops, Houses, and Population, 

In considering the number of shops needed or likely to be 
found a number of conditions may be borne in mind. The first 
is that of changes in numbers of population, while the second 
will be that of their purchasing power, and the third will be the 
number of inhabited houses arid their scatter or the distance 
between house and house or house and shops. The last condition 
may be qualified by provisions for ordering and for delivery, but 
in a district like that of the Rhondda, even though residences 
and population are fairly concentrated, it seems to be important 
and not to have been qualified to any considerable extent by 
developments in delivery. 

Numbers of both food and non-food shops in relation to 
population showed some increase up to 1924 when number of 
houses and population were both increasing. In 1920 there was 
one food shop for every 100 persons as compared with one for 
every 91 persons in 1924. There was one non-food shop for every 
172 persons in 1920 as compared with one for every 161 persons 
in 19*24. At this period the number of shops in relation to 
inhabited houses showed practically no change. Thus it appears 
that while population was increasing there was a tendency to 
increase the number of shops as the number of houses increased, 
although this brought a declining ratio of number of persons per 
shop because of the decline in number of persons per inhabited 
house. 

The worst conditions were reached about 1927 when the 
number of persons per food-shop was 89 and that for each non¬ 
food shop was 159. At the highest points there were 106 
persons per food shop and 172 persons for each non-food shop 
in 1920. 

While there was one shop for each 10 houses in 1925 there 
was only one for each 18 in 1985. Number of houses per food shop 
rose from about 15-16 in 1925 to 20-21 in 1985, while numbers of 
houses for each non-food shop rose from 28-29 in 1925 to 38-84 
in 1985. Thus the general changes in population and households 
consisted of a decline in the population, with number of inhabited 
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houses nearly constant with slight tendency to decline, and a 
marked fall in the number of persons per house. The effect of 
these changes, together with industrial uncertainty, unemploy¬ 
ment, and diminishing purchasing power were somewhat different 
in two periods before and after 1027. It is estimated that the 
population increase stopped in 1924 but total numbers of shops 
and of food shops continued to increase up to 1927, and non-food 
shops continued to increase up to 1925, During this period it 
appears that people were still opening businesses, hoping for 
livelihoods therefrom, and that they may have been tempted 
thereto partly by the increase in the number of inhabited houses 
and to some extent by the increased scatter of residences. 

This condition, however, proved to be a false guide, because 
the density of population was falling with increase of houses. 
And although there is no exact measure of any such change it 
is practically certain that average purchasing power per house 
(if not per head) was diminishing. 


Relations between Numbers of Persons. 
Inhabited Houses and Shops. 
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30 
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94 
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31 

60 

11 

1930 

92 
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168 

82 

59 

11 

1931 

91 

18 | 
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88 

58 

12 

1932 

92 
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164 

33 

59 

12 

193ft 

93 
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16ft 

34 

59 
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1934 

95 [ 

20 ! 

162 

34 

60 

1ft 

1935 

99 J 

21 I 

f 

161 

..L 

84 

61 

18 


Types of Shops. 

The proportion of shops dealing in food products has been 
(10.6 per cent, over the period of 16 years, non-food shops 
amounting to 84.6 per cent, of the total and places for retail sale 
of intoxicating liquors 4.8 per cent. Taking the period as 6 
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whole, however, there was some departure from this average 
position in all types, F ood shops tended to become relatively less 
important towards the end of the period and the other two 
groups gained somewhat. 

The distribution of the different types of shops within the 
total is best shown by tihe following summary. 


Types of Shops (Per cent, of Total*. 



A r era if v of 




ft. warn. 

It oj heal. 

Lowest. 

Non-food 

MM 

:*<>. | 

:j;j.9 

InloMcnting Liquors 
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’) :> 

i.a 

Food 

tiO.fi 

hi. 1 

5H.5 

Food. 




(!) Butchers * . j 

fi.l 

fi. 1 

5.H 

(2) Confectioners, rU . ... ! 

9 *> ' 

|0 9 

a i 

<«) VI ilk ... 1 

I.I 

1.1 

O.h 

ft) K ish and Chips ... ' 

5.fi 

fi.l 

5.1 

(51 Greengrocer* . . 1 


10.4 

«.7 

(l>) Grocers ... ! 

10.S 

11,7 i 

10.1 

G)\ fs) Refreshim nt Houses 

4.1 

4.5 

:i.8 

(9) Sweets ... ■ 

i:».i 

15.9 1 

11.4 


x tor full description sec below.' 

Types of Shops, Population and Households. 

When a\erage numbers of households and population avail¬ 
able for purchasing from each food shop are set out, it is seen 
that the sweet shops, provision merchants and greengrocers rely 
on a low average number of possible customers. The position 
with regard to butchers, confectioners and bread dealers, fried 
fish and chipped potato shops and refreshment houses shows a 
greater spread over population while dairy products and milk 
shops und restaurants and cooked meat shops have a particularly 
high average number of potential customers. 

The changes which have occurred in the numbers and types 
of shops during the period under consideration is interesting and 
informative when related to changes in population. There were 
fewer butchers per 100,000 people in the area in 1920 than at 

* 3 Krv to types Ob ' Shops. 

(1) Hatchers. 

(*2) (’onfeet ioners and bread Dealers. 

(3) Dairy Products and Milk Shops. 

ft) Fried Fish and Chipped Potatoes. 

(.5) Greengrocers. Fruiterers and Florists. 

(fl) Grocers and Provision Merchants. 

(7) Refreshment Houses and Temperance Bar*. 

(H) Restaurants, Cooked Meat Simps, Coffee Room* and Oyster Bars. 

(9) Sweet Shops. 


F 
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Houses and Persons per Shop 1920*35* 


Type . 

. .. 

Average 
Number 
of shop s. 

Inhabited 
Houses per 
Shop . 

Population 
per Shop . 

Non-Food 

— 


in 

Intoxicating Liquor 



Bn 

Food 



B 

Food. 




(1) Butchers 

J66‘ 

172 

981 

(2) Confectioners, etc. 

252 

118 

61 a 

(8) Milk 

29 

m 

5,880 

(4) Fish and Chips » ... . 

J 52 

188 

1,017 

(5) Greengrocers ... j 


121 

655 

(6) Grocers ... 

294 

97 

526 

(7) & (8) Refreshment j 

Houses, etc. ... i 

113 

253 

1,867 

(9) Sweets 

412 

69 

375 


i 


any time since that year and the highest figures were recorded in 
1928 and 1982. In the intervening years a slight cyclical move¬ 
ment in numbers has been occurring and numbers were declining 
in 1935. Measured in the same way, numbers of confectioners and 
bread dealers increased from 102 in 1920 to 192 in 1981. Since 
that time a decline has occurred to 172, but that figure is 70 in 
excess of the number for 1920. 

Dairy products and milk shops were more important as 
regards numbers in the first decade of the period considered, 
especially towards the middle of it, than they have been since; 
and in the present decade the number has tended to decline. 
But it should be made clear that this class does not include 
itinerant vendors of milk, whether producing or purchasing 
retailers. 

Numbers of fried fish and chipped potato shops tended to 
increase up to the period 1920-81. A decline in numbers occurred 
after that time. But there were more of these shops in relation 
to numbers of population in 1935 than in 1920 despite the declining 
trend of numbers. 

The maximum number of greengrocers, fruiterers ami 
florists’ shops occurred in 1922 and the decline in numbers has 
been continuous since that time; the lowest figure for 10 years 
was recorded in 1935. 

Numbers of shops dealing in groceries and provisions 
increased with the exception of a few years from 1920 to 1984. 
And the recorded figure for 1985 is higher than any in the previous 
decade. 
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Refreshment houses and temperance bars showed some 
tendency to increase in numbers during the first decade but since 
that time a small decline has occurred and on balance there has 
been little change in numbers. The position with regard to 
restaurants, cooked meat shops, coffee rooms and oyster bars 
shows some decline. 

Numbers of sweet shops were greater in 1922-24 than they 
have been since and the general trend is downward. 

Non-food shops and places for retail of intoxicating liquors 
have tended to become increasingly important during the 10 
years under consideration. But the degree of change in numbers 
is again very small indeed. 

The changes in the general categories—food, non-food, and 
intoxicating liquor shops—are relatively small. More marked 
changes have occurred inside the food group 


Types of Food Shops. 
(Per Cent, of Total) 



Average 16 
year*. 

Highest. 

I/owe si. 

(J) Hulehers 
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(2) Confectioners, etc. 
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(8) Milk 
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(4) Fish and C’liips 

9.2 

10.0 

8.8 

(5) Greengrocers . . 

i 14 8 | 

17.8 

11.8 

(6) Grocers 

! 17.8 ! 

19.7 

! 16.7 

(7) & (8) Refreshment Bouses j 
©to. ... ! 

i 

6.9 

7.1 

6.8 

(9) Sweets .. | 

24.9 

26.1 | 

28.5 

Total 

100.0 




Meat shops have not shown any marked changes; numbers 
of confectioners and bread dealers have risen from 10-13 per cent, 
of the total food shops from 1920-25 to 10-17 per cent, since 
those years. In the case of greengrocers, fruiterers and florists 
the change has been in the opposite direction for numbers which 
represented 15-17 per cent, of total food shops 1920-25 have fallen 
to 11-12 per cent, for the last, five years. Grocers tend to con¬ 
stitute an increasing proportion of the shops, but there is no 
marked trend in any of the remaining groups. 

The changes in numbers of shops relative to the numbers of 
persons to be served mainly arise from differences in rates of 
closing shops as population declined. Amongst the food shops 
only confectioners and bread dealers mainly bread dealers 






84 


The Welsh Journal of Agriculture. 


—show numbers of shops opened in excess of numbers dosed, 
and this positive balance occurred in the early part of the period. 
On the other hand, the class showing the largest decline in 
relation to population, greengrocers, etc., shows numbers of 
shops closed greatly in excess of numbers opened. 

These two marked changes, increase in bread dealers and 
decline in greengrocers, are almost certainly directly connected 
with changes in standards and conditions of living As purchas¬ 
ing power per head of population declined there would be 
relatively heavier expenditure on bread and there may have been 
an absolute increase in expenditure per head. The consumption 
of purchased fruit and some other greengrocery supplies would 
almost certainly decline with purchasing power, but in this ease 
the shopkeepers had to meet some competition from increased 
cultivation of allotments in the first place for home supply but 
also to some extent for sale of produce to neighbours and 
acquaintances. 

Turnover of Shops. 

Under normal circumstances a considerable turnover of 
retail business must occur each year from such causes as deaths, 
retirements, removal to other areas, failure to earn satis¬ 
factory profit, or insolvency. The normal rate of turnover is 
unknown so it is not possible to judge the effect of the special 
conditions in the Rhondda on the opening and closing or transfer 


Turnover of Shops (1920-1935) 
Actual Numbers. 
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(2) Confectioners, etc. ... 

1 4,036 
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(i) Fish and ( hips 
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(5) Greengrocers 
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of retail businesses. But there can scarcely be any doubt that 
these special conditions have caused many changes. The only 
class in which new registrations have been in excess of numbers 
closed is that of confectioners and bread dealers, and these all 
occurred in the early part of the period. In all other classes, 
excess of closings over registrations occurred chiefly after 1928. 
Taking all food shops together there were excesses of registrations 
over closings from 1920 to 1924, and excess of closings over 
registrations in every other year except 1927. 


Approximate Average *’ Life " per Business (Years). 
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different types stay under the control of one person or firm is 
surprisingly short, but again allowance has to be made for the 
special conditions. 

Turnover of Shops. 


(Annual Averages 1920-35). 
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The relative stability of the butchers’ and the grocers’ 
businesses stands out very clearly, while the quick change-over 
ol fried fish and chipped potato shops is also remarkable. The 
relative stability of non-food shops should also be noted. 

Shops and Employment. 

Statements are frequently made that the costs of distributing 
the things which consumers need are becoming higher because of 
the extra services they require and the necessity of employing 
more labour to carry out these services. This is particularly true 
when the hours of labour are restricted, for the extra services 
required have to be given in a shorter working day and in the 
absence of any increase in the efficiency of labour the amount of 
it required must tend to increase. Where increase in rates of 
wages also accompanies these changes the cost of distributing 
a given amount of product must increase. The available records 
do not give all the information but the trend of hired employment 
by types of shops is shown. A summary of the general position 
for the years 1920-25 and 1980-35 and for the whole period is 
given in the following Table. 


Proportion of Shops with Hired Assistants. Per cent. 


Type. 

j vj*o- 2 r>. 

imO-85. 

Kj Years. 

Non-Food 

i 

45.8 

41. # 

42.8 

Intoxicating Liquor 

51.5 

77.5 

61.7 

Food 

82.8 

:j:u> 

32.1 

Food. 




(1) Butchers 

59.9 

79.4 

69.5 

(2) Confectioners, etc 

26.8 

17.8 i 

20.7 

(8) Milk 

15.1 

26.2 

19.8 

(A) Fisti and Chips 

* 88.9 j 

20.4 ! 

26.3 

(5) Greengrocers 

25.1 J 

27.0 ! 

24.7 

(6) Grocers 

(7) & (8) Refreshment Houses, 

70.9 j 

71.2 ; 

70.8 

etc. - ... 

41.0 ! 

81.8 j 

84.2 

(9) Sweets ... j 

; 

i 

1.1 

1.7 


During the period 1920-25 almost 60 per cent, of the butchers 
employed assistants while in the years 1980*35 this proportion 
had increased to 79 per cent. Iin fact, there was a continuous 
upward trend throughout the entire sixteen years. 

Confectioners and bread dealers showed exactly the opposite 
tendency. Fewer shops used hired labour towards the end of the 
last decade than at the commencement of it. An increasing 
proportion hired assistants in the first half of the present decade. 
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Dairy products and milk shops showed a fairly steady 
position as regards the proportion employing assistants from 1920 
to 1981, and a big increase in 1982 which was maintained to 
1985. 

The proportion of fried fish and chip potato shops employing 
assistants has shown some decline in the last 10 years with a 
tendency to decrease in the middle of the period but some 
recovery towards tlhe end of it. Employment of assistants in 
greengrocers and florists’ shops has also increased slightly. 

A high proportion of grocers and provision merchants 
have always relied on hired labour for assistance. While there 
was some tendency for the percentage employing assistants to 
decline about the middle of the period some recovery is shown 
since 1981. 

There has been a heavy fall in the proportion of shops in 
the classes refreshment houses and temperance bars, and 
restaurants, cooked meat shops, coffee rooms and oyster bars 
employing assistants and the same observation is true of sweet 
shops. But the first of these classes shows a much heaver 
reliance on hired assistance than the second and third classes. 

The total figures for all food shops show that round about 
a third of them employ assistants and that there was only a 
small degree of change over during the sixteen years 1920-85. 
Only in the years 1920, 1927, 1928 and 1981 did the ratio fall 
below 80 per cent. 

The most outstanding features of employment in food shops 
are the heavy dependence of butchers and grocers and provision 
merchants on employed assistants; the increase that has occurred 
with regard to the former; the recent increase in the ratio of 
dairy shops which rely on hired labour and the almost stationary 
or declining position of all other types of food shops in respect 
of employment of hired labour. 

The trend of the same ratios for lion-food shops is down¬ 
wards while those for places for retail sale of intoxicating liquors 
is upwards. The net position of all shops shows little change 
throughout the period except for a slight falling tendency about 
the years 1925-28. 

Assistants per Shop. 

The data available covers only hired assistants in shops, and 
does not deal with total amount of labour engaged in retail 
distribution. The number of hired assistants depends not only 
o>n the size of shop or business but often partly on the number 
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of relatives, mainly sons or daughters, of the operators available 
for work therein. It might perhaps have been expected that with 
a fall in the birth rate the number of hired assistants would 
increase, but the special fall of the birth-rate in the Rhondda 
has not continued long enough to have such effect. 

Numbers of hired assistants (per shop) employed by butchers 
increased steadily during the period and those employed in 
grocers and provision merchants shops were highest at the 
beginning, middle and end of the period 1920-85. Substantial 
decline in numbers of hired assistants employed occurred in the 
type bread dealers and confectioners while a variable trend 
tending to follow a downward direction is shown by shops of the 
dairy types. Little significant change in the trend of employment 
of hired assistants was shown by the other shops in the food 
group. Numbers of hired workers employed have tended to 
increase in the food group as a whole and the same observation 
holds for shops in the non-food group. 


Assistants per Shop. 


Type. 

A rvrufje. 

Iliqhetil. 

Loire s 1. 

Non-Food 


2.55 (1985) 

2 .is (]922) 

Intnxientiuu: Liquor 

u.\ : . 

8.89 (1920) 

1.33 (1933) 

Koo<J 

2.11 
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Food. 
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1.77 
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(2) Confectioners, ele. 
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1.27 (1926) 

(.‘n Milk 

1.44 
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1.16 (1924) 

U) Fish line) Fliips 

1.81 

1.58 (1920) 

1 11 (1926) 

(5) Creenaroeers 

1.42 

1 (i 9 (1920) 

1.14 (1928) 

(<>) Croeers 

8.82 

4.07 (1920) 

3.70 (1932) 

(7) (s) KelVeslirnent Houses, 

1.6*4 

j 2.28 (1929) 

1.29 (1934) 

etc. 




(0) Sweets 

1.21 

1.75 (1984) 

1.00 (192.5-9) 


Thus the net position with regard to hired employment in 
food shops taking into account the trend of numbers of shops 
employing assistants and the average number of those employed 
in each shop was that more employment of this character was 
provided. Leaving out those food shops averaging less than 10 
per cent, of the total of such shops it might be said that employ¬ 
ment of hired labour increased substantially in butchers shops 
and slightly in provision merchants shops. Marked decline 
occurred in those selling bread and confectionery, fish and chip 
potatoes and sweets. 
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Conclusions. 

The Rhondda Urban District has been losing its population 
at a high rate by migration and the natural increase has shown 
almost continuous decline. 

Depression in industry and alteration in methods of rating 
have added considerably to the burden of the rates. The weight 
of local taxation has become exceedingly heavy on consumers 
directly and even indirectly dependent on the coal mining 
industry, and also on distributors selling in a market very much 
affected by curtailment in the aggregate spending power of the 
area. 

Shopkeepers have read the signs of the times in their own 
ways. Numbers of shops in relation to inhabited houses have 
declined. But average size of households declined at the same 
time and thus little change occurred in the average numbers of 
persons served per food shop. Purchasing power of the house¬ 
holds declined very appreciably. Thus numbers of inhabited 
houses became altogether too insensitive as an index of 
commercial opportunities for shopkeepers and the domestic needs 
of consumers. 

There was little change in the ratio of food shops to total 
shops. Changes occurred m the relative quantitative importance 
of those in the food group. Relative increases were shown by 
bread dealers and grocers shops; others were stationary or 
declining. The relation between the separate shop types in the 
food group and population showed practically the same sort of 
trend. 

Records of registrations and closings of shops illustrate the 
degree of change which has occurred and this has been high for 
practically all types in the food group. Only bread shops and 
refreshment houses showed an average positive position over the 
whole period and this arose on account of heavy positive balances 
prior to 1927. Since that year there were negative balances 
shown by practically all types of shops. Two periods of remark¬ 
able liquidation have occurred. One commenced in 1928, which 
was the year in which inhabited houses reached maximum 
numbers, four years after the peak in population and two years 
after the General Strike. The other set in during 1984 about 
three years after the financial crisis. 

The average rate of turnover of food shops by types showed 
that grocers were the most stable and these were followed by 
butchers. All other types were much less stable particularly fish 
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and chip potato shops which showed on the average complete 
change every four years* Shops in the non-food group showed 
the greater stability. 

Changes occurred in employment in shops, some types 
tending to employ more labour and others less. The changes 
occurred in two ways. Some important types in the food group 
employed more labour per shop and more shops in the group 
employed assistants. Butchers and grocers and provision 
merchants employed more hired labour. Bread dealers and 
confectioners particularly tended to employ much less labour 
while the hired labour position in the other food shops showed no 
marked change. Shops in the non-food group employed less 
labour and places for retail sale of intoxicating liquors relied to 
a greater extent on hired labour as the period advanced. But 
these tendencies of hired labour to rise and fall must be influenced 
by the amount of family labour available and this is important 
in some kinds and types of shops. The net employment position 
is therefore subject to this qualification. 

The record of change shown demonstrates the attempt made 
by retailers as a whole to modify the quantitative character of 
the distributive machine in response to social changes. They have 
managed to do this with varying degrees of success in the various 
types of shops. As regards some types of food shops the distribu¬ 
tive process seems to have become more expensive because a 
greater amount of hired labour is employed, while shops have 
shown on the average little tendency to serve more customers. 
This feature is particularly true of butchers’ shops and grocers 
and provision merchants. And the latter iri particular have 
always relied heavily on hired labour. 

This seems to indicate that consumers are demanding more 
services than formerly. How long these new demands can be 
met. while population declines is a tremendously difficult question 
to answer. It is certain, however, that so long as numbers of 
customers per shop continue to decrease and the total employment 
(hired and family) per shop rises somebody’s standard of living 
must suffer. Consumers may have to accept less service, shop¬ 
keepers may have to relinquish business or continue at a lower 
rate of remuneration, hired employees may have to accept lower 
wages per unit time worked or producers of the goods shopkeepers 
sell may have to accept lower prices. And when this last position 
is attained the producers of farm products and therefore of the 
goods food shops sell will want to know what possibilities there 
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are of lowering costs of distribution. It is clear that from a 
purely quantitative stand]K>int, at any rate, the increase of 
efficiency in food distribution in this area under the special and 
difficult conditions prevailing since 19‘JO has been practically at a 
standstill. But the distribution of food has important, perhaps 
all important, qualitative aspects and an investigation of the 
trend with regard to these would be necessary in order to come 
to a final decision as to desirable and possible degrees of change 
in food distribution in all its varied aspects. 
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EXPENDITURE OF UNEMPLOYED AND 
EMPLOYED HOUSEHOLDS 

A STUDY OF SOME YEARLY BUDGETS 

By E. Li.. Harry, M.Sc., and J. R. E. Phillips, B.A., 
Ihmersity College. Aberystwyth, 

Previous studies of household budgets in Great Britain have 
failed to provide information on many important points. 
Records have usually been made lor short periods like a week 
or a month, and have not shown the seasonal variations in 
expenditures which in a general way are known to exist. They 
have not given any indication of changes in expenditures in the 
same households with changes in prices. And they have not 
shown differences between households mainly or wholly dependent 
on wages and those wholly or mainly dependent on such sources 
of income as unemployment insurance benefits, public assistance 
and pensions. 

It is not an easy matter to secure a supply of household 
budgets covering a year’s receipts and expenditures, and the 
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Department* therefore does not feel any occasion for apology in 
presenting the records of eight households which are given below. 
On the contrary, the Department must consider that it has been 
greatly favoured by the confidence and willing assistance of the 
co-operating households. 

With such limited access to family records as exists it is not 
possible to choose families containing members of working age 
which have no income from wages, and, on the other hand, it 
is also difficult to choose families having no other sources of 
income. Of the eight families whose budgets are dealt with below, 
four are of the u unemployed ” tyj>e with only about one- 
twentieth of income from wages, and four are of the “ fully 
employed 99 type with only about 2i per cent, of total income 
from unemployment insurance. 

The families in the “ unemployed 95 group, as is fairly 
commonly the case, were slightly larger than those in the 
“ employed 99 group. The larger families had incomes averaging 
about 80s. 5d. per week with which to maintain just over four 
persons, while the smaller families had incomes averaging about 
97s. ki. per week for a little less than four persons. The unem¬ 
ployed families so arranged their yearly budgets that they spent 
practically all they received, while the other families had a 
surplus over the expenditures listed which amounted to about 
4 pence per head a week over the year. These simple facts show 
the general economic positions of two small groups of families 
but the full income conditions are shown in Table I. 

TABLE I. 


Amount and Sources of Income (12 months). 
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In the unemployed group slightly under two-thirds of income 
was received by way of Unemployment Insurance and about 
one-fifth from Public Assistance. Wages, which accounted for 
5.5 per cent, of the total, represented the sum received by one 
of the households during the course of two winter months. 
Pensions, at 0.2 per cent., were received by just one household, 
and income from “ Other 99 sources represented the proceeds ot 
sub-letting, which was again received by a single household. 
The monthly distribution of total income remained remarkably 
even throughout while numbers of persons remained unchanged. 
In fact the only variation in total income and therefore in income 
per person was a very slight increase during the two months when 
one of the heads was temporarily employed But income per 
person was then only 3 shillings above the average for the year. 

In the employed group wages or salaries accounted for 30 
per cent, of total income. The small proportion received from 
Unemployment, Insurance was spread over the seven months or 
so during winch one of the younger members of one of the 
households was out of employment, while the remainder was 
received from sub-letting, (her the whole year the income 
recched by the employed group showed somewhat greater 
>ariation than did that of the unemployed group while there was 
also some variation in numbers of persons. Income per person 
per month varied from f* t 15s. Od. in August to £<> 2s. Od. in 
April. 

Points which may be of interest in the studv of these small 
groups of budgets cohering a whole year are the proportionate 
distribution of income in the unemployed and employed groups, 
seasonal distribution of expenditure and the effects of changes 
in prices on different group expenditures. The year in this case 
ran from July, 1030, to June, 1037, and as prices were rising 
during the year expenditures have been divided into quarterly 
and half-yearly periods. 

The only group of expenditures which show any marked 
seasonal change is that of fuel and lighting, and even here the 
increased consumption during the winter period may be masked 
by anticipation of requirements, especially of fuel, or by delayed 
payment. In other eases, food expenditures remain at much the 
same level through the year, except for changes in prices; 
expenditures on clothing and household equipment are somewhat 
spasmodic; and generally the different groups of non-food 
expenditures tend to balance each other so that quarterly 
expenditures are relatively even. 
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Families which suffer unemployment lor short periods 
usually maintain their food expenditures near to the normal level, 
hut when unemployment continues all such families as desire to 
maintain their social standing have to endeavour to make 
expenditures in all the normal groups, and to balance expendi¬ 
tures for a minimum degree of satisfaction of all their 
requirements, physiological and social. 


TABLE II. 

Relation between Food and Non-Food Expenditure. 



Unemployed . 

Km 

ployed. 

Total. 

V priori . 


Non- 


j Non- 


Non- 


Food 

Food 

Food 

I Food 

Food 

Food 


or 

"o' 

% 

i ‘ %'~ 

0 / 


Jnly-Scpternbor, 1986 ... 

45.0 

5 5.0 

10.5 

1 59.5 

42.0 

58.0 

(Ictober- December, 1936 

43.8 

51J.7 

37,1 

1 62.9 

38.9 

61.1 

July-December, 1936 ... 

44.2 

55.8 

38.6 

j 6l".~4 

40 . 8 " 

' 59.7 

,1 anuary-March, 1987 ... 

| 45.8 1 

54.2” 

~3<uT 

' FfiT.o 

4L1 

! "58.9 

April-June, 1937 

48.2 1 

51.8 j 

35.7 

1 64.3 

39.4 | 

60.6 

Jan u ary-June, 1937 

' 47.0 | 

”58.0 "| 

"87.4 

j 62.6 

40 8 

i 59.7 

‘ Year 

j ~iri.6 ~ | 

54.4” ”| 

38.0 

'j 62.0 

40.3 1 

59.7 


The analysis of the* food and non-food expenditures by 
quarterly periods shows for the unemployed group a rise in the 
percentage spent on food. This was due not to any reduction 
of income, but mainly to increases in prices of foods. On the 
other hand, the food expenditure of the employed group showed 
a tendency to decline in proportion, due to increasing expendi¬ 
ture on non-food groups with the realisation that resources were 
available for purchase of the secondary necessaries. The general 
expenditures of the unemployed group, as will be seen later, have 
been designed to give as nearly as possible the maximum 
satisfactions. While it may appear that 46 per cent, is a rather 
low proportion of income for unemployed households to spend 
on food, among these households certain non-food items over 
and above the basic requirements of shelter, fuel and clothing 
have become of the nature of conventional necessities. Members 
of this section of the community have realised that the retention 
of some of the habits which were part of their normal expenditure 
when they were in employment acts as a safeguard on their 
present standards. But the more detailed analysis of this non¬ 
food expenditure which will be made at a later stage will show 
that the income which they received did not allow of many 
“ frills .** The proportionate expenditure on food was lowest in 
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the three months October-December and highest from April-June. 
That for the second half-yearly period was higher than that for 
the first, but for the employed group the reverse was the case. 
For the eight households, however, the proportions were 
identical, although there were slight variations iu the different 
quarterly periods. Analysis of the expenditures on foodstuffs 
shows fairly steady policy in both groups, except for the change 
in prices, over quarterly periods. In the case of the unemployed 
group, however, further analysis shows that monthly expendi¬ 
tures per head on foods varied between 14s. 7d. in October, 1930, 
and 18s. 2d. in June, 1937. From the constitution of the 
families, the employed group would tend to show greater 
expenditures on foodstuffs per head, but there cannot be any 
doubt that low expenditures on foods in the unemployed group 
is due to the dual cause of poverty and the necessity of maintain¬ 
ing expenditures on the non-food groups over long continued 
periods of low incomes. 

Expenditures on foodstuffs by the employed group showed 
somewhat similar trends. Increase in the value of purchases is 
evident but the heaviest purchases were made in December when 
the average worked out at £1 18s. tUd. per person. 


TABLE HI. 

Per Person Expenditure an Foodstuffs. 



j Unemployed, 

Employed. 

! Total. 

1 


Average I 


A rcrape 

! 

Average | 



Monthly 


Monthly 

! 

Monthly ! 



E vpeud- | 

Per 

Expend- 

| Per 

Expend- | 

Per 


iture. | 

eeni. 

ih/re. • 

coni. 

iture. j 

eeni. 


£ s. d. | 


£ s. d. | 


£ s. d. j 


1936. 

i 




i 


July-Scptember 

0 16 6 ! 

45.0 

1 12 0* 

tO. 5 

14 0*! 

42.0 

(Vtobcr-December 

0 If) (\{ | 

43.8 

i i5 n 

37.1 ! 

i .-> 04 | 

38.9 

J uly-Deoember 

0 Hi OJ 1 

44/2 

l i:t 1J ! 

38.6 

1 * 5>. 1 

♦0.3 

1987. 

. r 




| 


.Innuary-Morch 

0 17 2} 1 

45. K 

1 1, r . 

39.0 

1 6 j 

♦1.1 

April-.) une 

(1 17 1T4 1 

48.2 

1 17 t>? 

85.7 

1 fi 9J | 

39.4 

January-Junc 

0 17 fij | 

47.0" 

1 Ifi 71 

87.4 ~ 

1 6 'fi 1 

40.3 

Year 

o“hs~ n j | 

« 

45.6 

1 1.7 02 

"38.0 

I 3 fi "| 

1 

40.3 


1 


. _ 

___ 

I 

. _ 


With tihe unemployed group spending an average of 19s. 9^d. 
per head per month on food, and the employed group spending 
about 35s. Id., it might be expected that distribution of total 
food expenditures would show considerable variations. The 
striking fact is that the employed grout) show higher expenditures 
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on every class of food, hot the most important differences arc as 
follows :— 

Expenditures per Head on Certain Food Groups. 


Meat, Fish, Fggs, Cheese ... 

Cereals 

Fat s: — 

Butter, Margarine, Suet and 

Lard . 

Milk . 

Fruit 

Vegetable* . . 


Uneti 


s. d. 


i ployed 
% 7 olul 
Food 


3 9 I 22.4 

> ! 20.2 


l 

;j ? I JL.» 

i 7 \ !».;> 

0 10 | a. I 

l “> J S.I 

i 


8 . 

11 


Employed. 

.”Y~ % Total 


d . 


Food. 


H 

0 


33.2 

14.2 


5 1 

O d 

2 7 
2 10 


14.5 

9.8 

7.1 

8.1 


The low amounts and projxtrtions of expenditures by the 
unemployed group on the meats and fats groups are very striking, 
and show where these families seek to make their largest 
economies. In the cereals group, the proportion is high, but the 
amount is lower for the employed group, which is evidence of 
expenditure on the cheaper cereal foods—bread and flour and 
cheap breakfast food as against cakes, pastries and expensive 
breakfast foods. In the ease of the milk, fruit, and vegetables 
groups, tihe amounts are lower but the proportions are fixed 
almost exactly in proportions in which these families are 
deprived of spending power; that is expenditures are reduced 
almost exactly in proportion to resources. 

The comparisons are shown in detail below. 


TABLE IV. 

Average Monthly Expenditure per head on Foodstuffs, (12 months) 


! VHvin'tloycd j f.wpl m/c*/ j .Irrrm/r 



I 

I 

| 

Per 

' 

! 

i 

Per 


! 

j 

Per 


1 

d. | 

ami. 

V, 

d. i 

mil. 

*. 

d. i 

reel. 

Meat, Poultry ami Game 

i 2 

?!! 

15 6 

7 

3 1 

20.7 

1 

«*jl 

18.9 

Fish 

! o 

«4I 

3.2 

1 

H\ 

\A 

1 

0 ;» 

1.0 

(Vreals ;ind Breakfast Ponds .. 

! a 

ill 

20.2 

t 

nil 

11.2 

4 

0 ! 

16.3 

Stud, Lard and Dripping . . 

i o 

til 

2.1 

0 


L2 

0 

HI 

1.5 

Butter and Margarine 

1 3 

:* ! 

19.1 

I 

* I 

13.3 

3 

H ! 

35.3 

F.giis 

1 ft 

:»<) 

1.9 

2 

2Ji 

«.;i 

1 

2‘1| 

3.8 

Cheese 

j 0 

31! 

1.7 

n 

741 

1.8 

0 

34 i 

1.8 

Milk 

I 1 

0fl 

9.3 


51 i 

9.S 

! 0 

H\ 

9.6 

Beverages 

1 1 

0*j 

1 i 

6.2 ! 

! i 

«4! 

5.1 

! 1 

4 1 1 

5.5 

Preserves 

I 1 

6.4 

1 2 

24 i 

3.3 

i 1 

741 

6.4 

Rice, Sago and Tapioca 

1 0 

1 1 

0.5 

! o 

24 1 

0.6 ] 

0 

n\ 

0.6 

Fresh Fruit ... 

! o 

m 

3.7 

! 2 

1 1 

5.9 | 

1 1 

331 

5.1 

Other Fruit ,, 

1 o 

•J>9J t 

1 

1.4 

1 0 

641 

1.3 

1 0 

H\ 

1.3 

Fresh Vegetables 

1 1 

331 

7.8 

1 2 

741 

7.5 

1 1 

nil 

7.6 

Other Vegetables 

! 0 

Ml 
- i 

0.6 

! 0 

211 

0.6 i 

[ 0 

HI 

HI 

0.6 

Meals from Home 

1 - 


0 

m 

0.8 1 0 

0.5 

_Total 

no 

9J| 100,0 

fair 

”o?f 

JOO.O 


6 1 

'lOO.O 
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Changes towards higher expenditure during the second half 
of the year were due partly to increases in prices and partly to 
changes in quantities. Between July, 1986, and June, 1937, 
which is the period with which we are concerned, the index 
number of retail food prices rose by 7 points. 

Space does not permit the expenditures on the different 
kinds of foods to be set out for the quarterly peroids. The data 
relating to total food expenditure for the different quarters given 
in Table III will therefore have to suffice. It will, however, be 
useful to make a careful comparison between the average 
expenditures on the different kinds of foods of these two sets of 
households, as much may be gleaned from them of the voluntary 
and compulsory reactions which households in different economic 
circumstances make in face of changing conditions. 

In the following Table the actual increases or decreases in 
expenditures on the different kinds of foods by the two types of 
households during the second over the first six months are set 
out. 

TABLE V. 

Increases and Decreases in Expenditures on Foodstuffs from previous 

six months. 



Januanj-J une t 1937. 
oivr 

JulH’Decetniwr, 19»%\ 


Unem¬ 

ployed. 

Employed. 

Total. 

Meat, Poultry* find (mine . . 

>. d. 

— 0 2} 

m. rh 

4 1 0 

t. rf. 

+ 04 

Kish .. . 

4 0 31 

4 0 21 

+ o 4 

Cereals and Breakfast Foods 

*f o :>j 

4 0 7? 

+ 0 61 

Suet, Lard, Dripping ... 

— 

— 0 Oj 

— 0 O'- 

Butter and Margarine ... 

— 0 \\ 

4 0 2\ 

4 0 04 

Kggs ... 

0 1 

4 0 4J 

i- 0 H 

Cheese 

4 o 04 

4 0 I 

4 0 0$ 

Milk. 

-+ 0 4J 

4 0 24 

+ 03 

Beverages ... ... ... ] 


+ o 2; 

4 0 14 

Preserves ... ... ... i 

— o n 

+ 0 2» 

— 

Riee, Sa&o and Tapioca ... ' 

4 o It 

— 0 04 

4 0 04 

Fruit .. ... ... ... | 

4 0 2-1 

+ 0 81 

4 0 25 

Vegetables ... ... ... j 

4 0 7 

-0 81 

4 0 2\ 

Meals from Home ... ... 1 

— 

— 0 01 

! — o oj 

All Food . 

4 i a 

i 

4 8 01 

1 + 2 n; 


It is seen from the Table that the total outlay on food 
increased in both the unemployed and employed groups, the per¬ 
centage increases being 9.4 and 8.9 respectively, while for the 
eight households the increase was 8.5 per cent. Differences in 
monthly expenditures on food per head may be due to many 

G 
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causes—to seasonal changes in prices as in the case of eggs, or 
milk, to social habits as in the case of meat in December, and to 
some extent to seasonal habits of consumption. Periods of 
maximum expenditure for each of the main food groups are 
indicated by the Tables. 

TABLE VI. 


Season of Maximum Food Expenditure (Eight Households). 



8. d. 

/o 

Month. 

Meat, f’oullrj and Game 

r» li* 

22.1 

December. 

Fish 

l 

4.7 

March. 

Cereals anti Breakfast Foods 

4 m 

17.7 

March. 

Suet, Lard, Dripping ... 

0 51 

1.7 

ApriK 

Butter and Margarine ... 

4 2 

If).4 

December. 

Eggs ... 

J «1 

5.6 

December. 

Cheese 

o cr 

2.0 

February. 

Milk. 

2 9 

9.9 

March. 

Beverages 

i n 

a. i 

November. 

Preserves 

i i<h 

6.9 

June. 

Rice, Sago and Tapioca 

0 3 

o I* 

May. 

Fruit ... 

1 9 

7.3 

August. 

Vegetables 

2 1 

7. 5 

March. 

Meals from Tlonie 

o 5 

1.5 

'. 

March. 

Ml Food . 

27 si j 


j March. 


Having discussed expenditure on foodstuffs in some detail 
we are now in a position to consider the non-food expenditure. 
A summary of the general situation is given in Table VII. Among 
the unemployed households non-food goods accounted for just 
over half of total expenditure, and for <»2 per cent, in the 


TABLE VII. 

Total Non-Food Expenditure. 



Unemployed 

! Employed 

t 

Total. 


"T” 



j 

t 



a 

© 


er 

a 











£ 


c 


© 


"2 £ 







2 g. 

o 

® Cm 

o 




o ^ 


s-*i 

0° 

o ** 


nm 

£ s. d. 


£ 8. d. 

! 

£ 8. d. 


July-Sept ember 

51 9 3 

55.0 

113 1 1 

| 59.5 

164 10 4 

5ft. 0 

Oe t ober-Decem her 

51 19 

56.7 

148 8 0 

62.9 

195 2 oi 

fii.i 

July-December 

103 ft 3.j 

55J8 

236 4 1 

01.4 

359 12 4i 

59.7 

mi 

.1 an uary-M arch 

51 19 01, 

54.2 | 

134 !>.; 

61.0 

r. 

' 186 4 10 

! 

| 58.9 

April-June 

j 49 0 H} t 

1 51.8 | 

112 3 in 

64.8 

191 4 ft 

60.6 

January-June ... * 

! 

1100 19 9 

! 1 
| 53.0 j 

|276 9 9 

1 G2 - fi 

377 9 6 

59.7 

Year ... | 

i 

204 8 01 

1 

54.4 j 

1 

582 13 10 

r 

! 62.0 

|_1 

787 1 m 

59.7 
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case of the employed group. The employed group increased 
non-food expenditure by 7.9 per cent, during the period January 
to June. 

A clear indication of the differences in the standards of 
material comfort enjoyed by these two groups is provided by 
the disparities in the total expenditure on non-food goods. 
Though the average size of household was somewhat smaller for 
the employed than for the unemployed group yet the non-food or 
miscellaneous expenditure was about times as much during 
the first half year and times as much during the last six 
months. 

In the following Table the itemised non-food expenditure 
for the two types of households and for the whole group is set out 
for the full twelve months. The total food expenditure and the 
total income received during this period is also given. 

TABLE VIII. 

Total Non-Food Expenditure (12 months) 

T“ T “ .1 '* 1 

j I nt initialled. Employed 1 77 rial. 



7" f 

i 

, 9 . 

(L 

1 *' 
t 

~ l 

S’, 

d. ' 

< r ;" 

t £ 

i 

s*. 

<1. 


Ih*nl mii<| Hates ... 

! ft? 

1? 

0 

! 1 

23.1 ; 

102 

1ft 

1 

12.0 

; 190 

15 

4 


Fuel and Lighting 

1 29 

•J 

11 

T“i 1 

55 

h 

10 

6.4 

: si 

10 

Hi 

6.ft 

nothing 

; » 

10 

11 

2.5 i 

121 

15 

1 \ 

14.9 

| 1,57 

6 

(U 

11.1 

Insurance 

! 19 

7 

0 

5.2 i 

in 

5 

0 

4.2 

I 55 

12 

0 

1.5 

Personal 

I I* 

0 

C) 

i.« ! 

7ft 

19 

0 

9.2 

96 

19 

6 

7.9 

Soap and Laundrv 

1 <> 

15 

”) 

i> 

ii 

14 

<H! 

1.4 

i ^ 

9 

•>-lt 

1.5 

Thrift Clubs 

Hooks, I 

! H 

t 

J9 

0 

1.0 

I 1 


11 

3 

3.9 

! -is 

I 

10 

3 

3.9 

Subs. 

Medical and 

1 » 

1 

12 

ft 

“i 

12 

12 

o ] 

i 

1.5 

1 16 

I 

1 

ft 

1.3 

('heuiist 

! 7 

s 

It 

, 2.0 | 

15 

15 

3 1 

l.ft 

j ‘23 

4 

2 

' 1.9 

Other 

I ’ 

11 

6 

1 2.0 1 

57 

15 

0 ' 

6.7 

| 65 

9 

6 

| 5,3 

Total Non-Food ... 

1 

1204 

J 

ft 

Oh 

1 ! 

j 51.1 ! 

1 I 

v:2 

10 

io i 

i 

62.0 

! 767 

1 

1 

"1 

io* | 

r~ 

| 59.7 

Total Food 

m 

5 

7 h 

1 

1 45.6 ! 

3->« 

2 

6 [ 

38,0 

j 197 

ft 

lij 

10.3 

(irnnd Total 

1375 
| 

13 

B 1 

r t 

100.0 | 

1 1 

S5ft 

16 

1 

4 1 

i 

100.0 

f 

11234 

1 

10 

0 ] 

100.0 

i 

Total Income 

1 

Tf 

" S . 1 

11012 

1! 

i 

0 T 

— 

1 

11391 

T 

_ 1 

* ! 

I _ 


In the unemployed group rent and rates were by far the 
most important items and accounted for just under one-quarter 
of total expenditure. The small differences in the actual half 
yearly amounts were due to variations in the rates of the house¬ 
holds who made this payment. Over the whole year the average 
of rent and rates for each household worked out at approximately 
£1 16s, Od. per month, Next in order of importance was fuel 
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and lighting which accounted for 7.0 per cent, of total expendi¬ 
ture during the first, six months. Direct expenditure on clothing 
and household equipment amounted to 0.7 per cent, during this 
same period. But much of these items are obtained through 
Thrift Clubs; in fact a greater sum was paid into these Clubs 
during the first six months than was spent directly on clothing 
and household equipment. Taken together these two items 
accounted for 8.2 per cent, of total expenditure although it does 
not seem probable that the £8 5s. Od. paid into the Clubs during 
this period was all drawn out at the end of December. It is 
highly probable, however, that some of the money paid into 
Thrift Clubs previous to June, 1930, was utilised during the 
latter part of the year. Of the direct expenditure made on 
clothing and household equipment during this period 90 per cent, 
was for the former and 4 per cent, for the latter. Insurance, 
which in these housholds mainly represents payments against the 
insecurity of life accounted for 5.4 per cent, of total income, and 
personal expenditure for 4.8 per cent. Very small amounts were 
spent on the remaining items. 

In the second six months total non-food expenditure was 
slightly lower. Of the chief items rent and rates naturally 
showed little change, while that on fuel and lighting was some¬ 
what higher. Greatest reductions were made in expenditure on 
clothing and in payments into Thrift Clubs. 

In the employed group heavier expenditures were made in 
every category. These households happened tt> live mainly in 
the more expensive quarters and therefore paid more in rent and 
rates. In the first six months expenditure on fuel and lighting 
was almost twice that of the unemployed households and the 
outlay on clothing and household equipment about six times as 
great. Yet the proportionate expenditure on these items by the 
employed households was lower than in the case of the 
unemployed group. The differences in expenditures by these 
two types of households on the other items is also very striking. 
“ Other ” expenditure which accounted for 8.0 per cent, of the 
total in the employed households included such items as house- 
hold labour, travelling, education and wireless. 

In the second six months total miscellaneous expenditure 
had increased by 7.9 per cent, from £250 4s. Id. to £276 9s. 9d. 
That for the unemployed group, however, showed a reduction of 
2.4 per cent. The increased expenditure on clothing by the 
employed group during the second six months was very marked, 
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But the only item of outlay which showed any marked seasonal 
variation was fuel and lighting. The costs incurred by two of 
the families over a period of twelve months are given below, 

(i) Household with Head in Employment 
Fuel and Lighting. 

(Comprising Coal, Oil, Gas, Elect¬ 


ricity and Firewood), 

£ s. d. 

July, August, September, 108<> ... 2 17 8 

October, November, December, 1986 ... 8 9 

Jmmtirv, February, March, 198? ... 8 IJ 0 

April, May, June, 1087 .. ... - s a 


'total for twel\e months .. .. X Vi l(> 11 


(ii) Household with no wage-earners. 


Fuel and Lighting. 

(Comprising Coat and Gas). 

£ s. d. 

July, August, September, 1986’ ... I - ? 

October, November, December, 1986 .. 1 10 8 

January, February, March, 108? . - 4 - f > 

April, May, Jum, !08i ... ... 1 10 8 


Total for twelve months ... £li 16 6 


On the relation between total income and total expenditure 
tJhe unemployed households overspent slightly during the first six 
months and had a slight credit balance at the end of the second 
six months, thus leaving a very small unspent margin at the end 
of the year. The employed households, on the other hand, did 
some saving. 

Such, then, are the main features of the expenditures of the 
two types of households over a period of twelve months. It 
would have been jiossible to dwell much more on some of the pur¬ 
chasing habits of the households under consideration and to give a 
more detailed statistical analysis of expenditures by the use of 
tabular statements covering each separate month. But it was 
felt that a dearer view would be obtained if emphasis were laid 
on the most outstanding features. 

Conclusions 

The two sets of households studied showed marked 
differences in economic status. Standards of living were very 
low in the unemployed group and though those of the employed 
group were much higher and in every way more satisfactory, 
other available evidence tends to indicate that relatively little 
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immediate improvement in living standards occurs when house* 
holds move from unemployment to employment in an industry 
where wages arc ao low us to be insufficient to compensate 
workers for the extra cost entailed. Additional outlay is needed 
for better and more food, more and better clothing and more 
heating and lighting and cleaning materials. And these arc 
only some of the extra items the cost of which is not immediately 
met by increased earnings and when the duration of employment 
is likely to be short, members of unemployed households who do 
secure employment frequently are the cause of added suffering to 
other members of their households. The fact that householders 
suffer when they are moved from unemployment to employment 
at little higher remuneration than that obtained from unemploy¬ 
ment benelit, or with little prospect of permanence in the 
employment leading to higher wages, has been particularly 
apparent throughout the general investigation of living condi¬ 
tions in the Rhondda Valley. Furthermore, for the true effect of 
employment on standards of living and on markets for food to be 
properly evaluated it is neceessary to have an employed group 
which on the average earns enough to support a desirable 
standard of living over a fairly long period of time. The 
employed group studied here satisfies these requirements. 

The employed group spent a lower ratio of total expenditure 
on food than the unemployed group. Increases in food prices 
resulted in relatively great compulsory shifts of demand for the 
households in the latter group from the more expensive pro¬ 
tective foods to the less protective foods. The shifts of demand 
were compulsory in the sense that price changes forced house¬ 
holders in the unemployed group to make changes in their budgets 
with a view to satisfying the hunger of members for food in a way 
that would make expenditure balance with available income. 
Thus the influence of the consumption habits of this group on 
food markets has shown marked change in the period under 
review, and this must result in modification in the nature of 
demand in farmers 5 markets if this process is representative of 
that which occurs in other households of unemployed people 
faced with similar problems. 

Increased expenditure on food occurred in the employed 
households but this increase could be borne without the same 
discernible damage as that resulting to those unemployed or with 
very low incomes. As evidence of this capacity for tolerating the 
effect of increased prices may be cited the ability of the employed 
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group to save for future contingencies and to continue to pur¬ 
chase foodstuffs that had become dearer during the currency of 
the period but which all human beings are entitled to have. 

Wants of a non-food character were moderately well satisfied 
among the employed households but those of the unemployed 
were of a bare minimum type. Even the basic non-food require¬ 
ments like housing, clothing, fuel and lighting and household 
equipment were inadequate to ensure a decent standard of living 
and short period employment for low wages did very little to 
modify these conditions in any desirable way. Thus when the 
economic status of households is subject to change as a result of 
employment leading to better incomes for the working class 
there are many desirable ways in which money can be spent as 
well as on food. And while incomes are so low as to force house¬ 
holders to choose between purchases of things all of which they 
need, restriction of purchase must occur somewhere, for the 
evidence obtainable from these budgets shows that unemployed 
people are no more prone to run into debt over a period of time 
than other members of society. As many non-food wants are 
satisfied by payments of a regular contractual character it seems 
evident that changes in demand for food will be some of the 
first to be made. And the nature of these is clearly shown here 
when prices rise. Thus it might be said that unless society can 
provide by work or social service incomes which arc adequate to 
maintaiu desirable standards of living, then the resulting dis¬ 
equilibrium in the markets for foodstuffs will have repercussions 
in the homes of the farming community. For the position is 
rendered wholly clear in the words of one of the householders co¬ 
operating in this work who said—“ the garment has to be cut 
according to the cloth, and any mishandling in the spending of 
a shilling reacts on the sum to Ik spent, on other commodities, 
and some item has to be curtailed or denied altogether to make 
it up.” 



THE OPERATION OF FAT CATTLE 
SUBSIDY IN WALES. 


By E. Ll. Hauby, M.Sc., 

Unm-rbit) College, Abcrystwj Hi. 

Introduction, 

Valuable information relating to the lat cattle industry in 
various parts of the United Kingdom has become available as a 
result of the institution of the Cattle Industry (Emergency 
Provisions) Acts and the Livestock Industry Act, 1967. South 
Wales and North Wales form separate divisions and thus it is 
possible to study the statistical data for Wales and its Agricul¬ 
tural Divisions both absolutely and relatively. The making of 
a study such as this at any time provides a useful measure of the 
effects of the fat cattle subsidy on the markets for store and fat 
stock in Wales but it now becomes more necessary on account 
of the declaration of the long term policy of the Government in 
relation to livestock and its operation from the beginning of 
August, 1987. In this study, however, numbers of animals 
certified in August of that year are included as if they belonged 
to the period before the provisions of the Livestock Industry Act., 
1987, applied to the administration of the subsidy. Thus records 
for three complete years are used because these cover a con¬ 
venient period for forming judgments of the position of the beef 
cattle industry in Wales. 

Subsidy Payment*. 

The total number of animals certified for subsidy in the 
United Kingdom in the three years 1984-87 amounted to 
4,819,528 and the sum paid to producers amounted to 
£11,409,951. 1 Average subsidy per animal was £2 7s. 4d. The 
numbers of animals from Wales certified in the same period and 
therefore included in the total for the United Kingdom were 
254,365 which represents about 5 3 per cent, of the total. But 
the amount of subsidy paid on these animals represents less than 
5.3 per cent, of the total paid to United Kingdom producers 
because the weights of cattle from Wales were lower than those 
of the United Kingdom as a whole. Thus it might be said that 
producers of fat cattle of certifiable quality in Wales have had 


1 Journal of the Ministry of Agriculture, October, 1987. page 669. 
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£570,500, or approximately 5 per cent, of the total subsidy paid 
to United Kingdom producers. 

This rate of subsidy is relatively lower than the cattle 
population of Wales seems to warrant. Total cattle above one 
year old in the United Kingdom amounted to an average of 
3,150,200 head in the period 1934-80 and those of Wales to 
279,027 head. If it is assumed that these average numbers 
bear a close relationship to numbers of cattle certified in the 
period 1984-87, aud this should be approximately true as there 
is a lag in the maturing and feeding processes connected with fat 
cattle which is allowed for in the figures, then on an average 
producers of fat cattle in Wales would have been justified in 
drawing from the “ Cattle Fund ” a sum bearing a close 
relationship to the ratio of fc ‘ other cattle 99 over a year old in 
Wales compared with the total cattle of the same categories in 
the United Kingdom. This ratio amounted to about 9 per cent. 
Thus the fat eat tie producers of the Principality succeeded in 
securing directly about 5 per cent, of the subsidy while producers 
of cattle in Wales owned about 9 per cent, of the cattle in the 
United Kingdom of the age classes from which cattle certified 
for subsidy were drawn. The cattle producers of Wales would 
lia\c had a better appreciation of the equity of the subsidy 
system if the financial provisions had been made equally available 
to rearers and fatteners. 

The dependence of cattle raisers in Wales on store markets 
is tending to become less marked since the inauguration of the 
subsidy on fat cattle. 

From the standpoint of producers of fat cattle in Wales it 
is important to assess the absolute and relative degree of reliance 
placed on the markets for fat cattle in the two agricultural 
divisions. South and North Wales. The average number of 
animals certified for subsidy per annum in South Wales was 
46,797 and in North Wales 37,991. Thus 55 per cent, of the 
certifiable cattle came from the former area and 45 per cent, 
from the latter. But it is remarkable that the ratios of fal 
cattle certified for subsidy in the two divisions agree almost 
exactly to those of “ other cattle 99 over a year old. For 
average annual numbers of “ other cattle 99 in these age classes 
in the period 1934-86 were South Wales 154,300 and North Wales 
121,721 or approximately 55 per cent, and 45 per cent, respec¬ 
tively. Therefore the two divisions of Wales have made use 
of the facilities for certification of fat cattle with equal intensity, 
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the differences between numbers certified arising solely on account 
of the higher cattle population of the Southern as compared with 
the Northern division. 

Sales by Live and Dead Weight. 

Less than one per cent, of the total animals certified in the 
period 1034-3? were presented by deadweight and more than 90 
per cent, by liveweight. The numbers by years are shown in the 
statement below. 


Year. 

fJtuu'cijjhl. 

Dcudtceiyhl. 

Total. 

If m-V5 


M8o 

84,380 

1 lKj5-3<> 


1,178 

8ii,32t 


K2,9*22 

?42 


Total 



2r> IvHm 


Thus sales on a dead weight basis increased somewhat in 
the second subsidy year but declined in the third. None of these 
animals were sold on a grade-dead-weight basis according to the 
records. This, however, is not strictly true for cattle from 
Wales have been sold quite satisfactorily under the grade-dead- 
weight scheme of the Ministry of Agriculture. But as the records 
are made up at the grade-dead-weight certifying centres the 
countries having no centres are recorded as having sold no 
animals under the scheme. 

Relation of Fat Cattle Sales to Total Sales. 

The fattening of cattle for sale in a condition suitable for 
certification and receipt of the fat cattle subsidy has increased in 
relative importance in Wales during the currency of the subsidy 
arrangements. The total sales of M other cattle 99 over a year 
old estimated by years were 1034-35, 180,000; 1935-30, 180,000,; 
1930-37, 175,000. During continuous periods in the same years 
commencing and ending three months later the numbers of fat 
cattle certified for subsidy payments by live and dead weight 
were 1934-35, 84,380; 1935-30, 80,321 arid 1930-37, 83,004. Thus 
in the first year of subsidy approximate ratio of sales of 
certifiable fat cattle to total sales of cattle over a year old was 
44.0 per cent, and about 48 per cent, in the second and third 
years. This is the measure of the direct interest of cattle rearers 
in Wales in the market for prime fat cattle ;and shows a degree 
of reliance on cattle fattening much in excess of that usually 
associated with cattle husbandry in the Principality. 
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Grading Results. 

It seems clear, therefore, tifaat cattle fattening as compared 
with the rearing of stores has been becoming relatively more 
important. But the difficulties which producers have experienced 
in getting a high proportion of cattle passed as 
eligible for subsidy is brought out by the ratios of eligibility 
in the various countries in the United Kingdom. In the first 


Proportions of Presented Animals eligible for Subsidy. 


Country. 

UU'rSZ* 


19JG-37. 


% 

% 

% 

England 

90.G 

90.2 

90.9 

Wales 

82.5 

stu 

87.7 

Scotland 

98.2 

97.0 

97.5 

Northern Ireland 

84.9 


84.9 


two years of the subsidy period, therefore, the ratio of accept¬ 
ances of fat cattle as eligible was lower in Wales than for any 
other part, of the United Kingdom. By 1936-87, however, tlhe 
ratios for Wales were higher than those for Northern Ireland but 
still below those for England and very much below those for 
Scotlund. 

All fat cattle passed as eligible for receipt of subsidy by 
certifying authorities and graders were not in fact certified and 
tihe proportions of eligible animals certified by areas in the 
United Kingdom are shown below. Thus in all years 

Ratio of Eligible Animals Certified. 


( on Hi rtf. 

79 ,; r f 

0/ 

m 

0 / 

mt) $7 

q/ 

England 

% 

95.8 

/o 

9tf..‘5 

fo 

95.9 

Wales 

91.9 

9 1 

92.8 

Scotland 

97.7 

9(i.O 

95.0 

Northern In land 

99. o 

100.0 

100.0 


and in all countries covered by the subsidy, numbers of 
cattle certified were much lower than those eligible and therefore 
the ratios of certified to presented animals were still further 
reduced 2 This and the low ratio of eligibility account for tlhe 
somewhat surprising position that only three out of every four 
animals presented for subsidy in Wales were certified in 1984-5, 

2 The differences in the ratios of eligible and certified animals fo total 
animals presented arose from an> of the following:— 

(a) eligible cattle were withdrawn from certification because no sales 
were made: 

(b) buyers of eligible cattle arranged with sellers to pay them the 
equivalent of the subsidy either in prices or as an addition to them 
and the buyers would themselves present the animals for subsidy at 
a later date at the same or other markets. 
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lour out of every live in 1935-30 and little more than this in 
the eleven months of 1930-37 after which date the conditions 
with regard to subsidy administration were altered in a number 
of ways. It will be seen therefore that producers of fat cattle 
of certifiable quality in Wales have been securing better results 
in the process of grading as familiarity with arid understanding 
of the conditions relating to certification were becoming more 
widely realised. But apart from Northern Ireland the figures for 
Wales are si ill the lowest. 


TABLE L 


Grading Results in Wales. 


Month. 

1.934-35. 

J 935-86. 


% of Prevented 
Animals. 

% of Prevented 
Animals . 

% of Presented 
Animals. 


Eligible 

Certified 

“ 

Eligible 

Certified 

"" 

Eligible 

Certified. 

. 

September 

84.1 

76.8 

88.1 

75.4 

85.4 

71.8 

October 

81.0 

78.1 

88.3 

77.2 

87.6 

76.7 

No\ember 

80.8 

71.8 

81.2 

75.8 

87.4 

78.8 

December 

88.5 

78.2 

87.5 

82.1 

8».!> 

81.0 

January 

79.8 

75.8 

87.2 

88.2 

Sh.2 

84.3 

February 

81.0 

76 A 

88.1 

84.6 

89.0 

87.0 

March 

81.9 

79.2 

87.5 

84.2 

88.1 

85.1 

Vpril 

82.7 

78.9 

86.2 

S3.1 

87,0 

85.2 

May 

81.5 

7 6.6 

85.9 

79.5 

87. 1 

82.7 

June 

83.9 

76.6 

>>7.1 

80. t 

85.3 | 

ITU 

July 1 

88.5 

75.7 ' 

86.1 

j 7#-5 j 

1 88.0 

82.3 

August 

| 88. S | 

1 ~ 

; 72.4 j 

86.8 

1 77.3 

| 

88.7 ! 

! 80.2 

Year 

82.5 i 

| ~ 

75.9 | 

86.1 

1 

[ 80.1 

i ! 

i 8J.7 j 
1 

i 

| HU 

. . , _ _ . 

L „ 

1 . 


1 1 




Slaughter of Steers and Heifers. 3 

For Wales as a whole the number of steers certified was very 
slightly in excess of the number of heifers, but this general con¬ 
dition was made up of a heavy excess of steers in North Wales 
and a heavy excess of heifers in South Wales. Of the total steers 
certified in Wales about 53 per cent, came from the Northern 
and 17 per cent, from the Southern division, while of the total 
heifers certified nearly 64 per cent, came from the Southern and 
36 per cent, for the Northern division. There are, however, some 
variations from these positions, more particularly in the ease of 
steers. Supplies of steers in North Wales are relatively heavy 
from August to November inclusive, and relatively light March 


3 The term heifers as used in this study includes cow-heifers for the 
latter formed only about 3 per cent, of certifications in Wales. 
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to June. On the other hand, supplies of steers in South Wales 
are relatively heavy March to June inclusive and relatively light 
in the autumn and early winter, except during December when 
they appear to be prepared for the Christmas markets. In the 
case of heifers, the very heavy supplies from South Wales 
dominate the total supplies throughout the year. (Table IT ) 


TABLE II. 

Proportions of Steers and Heifers certified by Areas, 1934*37- 


1 1 lei fen and 

Steers. j Cow Heifers. 


mon in. j-- 

; North 

1 Wales . 

South 

Wale*. 

North | 
Wales. i 

South 
Wales . 

j 

a* 

'O 

% 

% 

% 

September 1 

57.0 

48.0 

88.4 

61.6 

( )ctober 

.%•.* 

4S.fi 

89.0 

61.0 

November 


44.0 

88,8 

61.2 

I Member ; 

51.4 

IS 6 

35.7 

64.8 

January j 

55.4 

44.fi 

88.0 

62.0 

l-Vbruary j 

54.0 

46.0 

36.7 

68.8 

March 

49.8 

50.2 

82.4 

67.6 

Vpril ; 

48.4 

51.11 

j 85.8 I 

64.2 

Mftv ! 

48.0 

5 i.O ; 

80.8 : 

69.2 

J uiu v 

12.2 

57.8 

80.1 

69.9 

July ; 

58.7 

40.8 

87.1 

62.9 

August I 

54.5 

45.5 

85.8 

64.2 

Year j 

52.8 

47.2 

1 86.4 

i 

68.6 

All Wales j 

5(1 

i.ft 

i _ 

>.2 


Monthly Proportions of Steers and Heifers. 

Although the proportions of steers and heifers show a slight 
excess of steers over heifers taking the whole year together, and 
the whole Principality as one area, there arc important conditions 
in the tendency to market steers more heavily at some periods 
and (heifers more heavily at other periods. The period of light 
marketing of steers is from June to November or December 
inclusive, while this is the period of heavy marketing of heifers. 
On the other hand, the period of heavy marketing of steers is 
January to May inclusive while this is the period of light 
marketing of heifers. The variations in the make-up of the 
supply according to sex hold good equally in North Wales where 
total numbers of steers are vastly in excess of numbers of 
heifers and in South Wales where the reverse position is found. 
(Table III). 



110 The Welsh Journal of Agriculture . 


TABLE HI. 

Divisional Certification of Steers and Heifers by months, 1934*37. 



J North Wales. 

South Wales. 

Total. 

Month. 


Heifers 

1 

| Heifers \ 


Heifers 



and Cov) 

! 

and Cow 

i 

and Cow 


Steers. 

Heifers 

Steers. 

Heifers 

Steers. 

| Heifers 


% 

% 

% 


% 

i % 

September 

56.9 

48.1 

88.4 

61.6 

47.2 

52.8 

October 

57.5 

42.5 

89.9 

60.1 

48.2 

| 51.8 

November 

57.4 

42.6 

40.2 

59.8 

48.3 

51.7 

December 

59.3 

40.9 

18.2 

56.8 

50.1 

49.9 

January 

62.5 

37.5 

45.1 

54.9 

58.4 

46.6 

February 

67.8 

32.7 

50.4 

49.6 

58.8 

41.7 

March 

68.4 

81.6 

51.1 

48.9 

58.5 

41.5 

April 

65.8 

84.7 

52.8 

47.2 

58.2 

41.8 

May 

62.8 

87.7 

49.4 

50.6 

54.2 

45.8 

June 

52.0 

48.0 

39.0 

| 61.0 

43.6 

56.4 

July 

52.6 

47.4 

86.1 

68.9 

43.5 

56.5 

August 

52.6 

47.4 

84.1 

65.9 

42.2 

57.8 

Vear 

59.9 

40.3 

i 

i 

48,6 

56.4 

i 

50.8 ’! 

1 

I “4972 


Seasonality of Marketing. 

In order to have a clear view of the seasonality of 
marketing it is necessary to bear in mind these conditions— 

(1) The approximate equality of numbers of steers and 
heifers over the whole year and the whole Principality. 

(2) The predominance of supplies of heifers in South Wales 
and of steers in North Wales. 

(8) Tendencies to heavy marketing of steers and light 
marketing of heifers (and vice versa) at various seasons 
as previously described. 

(4) Marked seasonal changes in total supplies of steers and 
heifers combined. 

The last condition has now to be displayed, but in order to 
give fair measures of seasonal differences in supplies it is necessary 
to modify the crude figures of monthly deliveries. (Appendix A). 
The markets where certification occurs are held on different days 
of the week and while some days are extremely important as 
regards numbers of markets held others are relatively 
unimportant in this respect. Generally in Wales, Mondays and 
Tuesdays are the most important market days for fat cattle. 
Because months may frequently have a high number of important 
market days adjustment is necessary in order to make numbers 
coincide more closely with what actually occurs in the marketing 
process. Here an attempt has been made to do this and while 
the yearly totals remain the same there is re-distribution of 
npmbers between the months. 
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Steers. In 1984-85 the seasonal pattern of certification of 
steers differed somewhat in the two agricultural divisions* 
Monthly numbers expressed as a percentage of yearly numbers 
for North Wales rose to a peak in January (13.8 per cent.), 
declined to June (4.0 per cent.) and then rose again in July and 
August. More than three and a half times as many steers were 
certified in January as there were in June. The pattern of 
seasonal movements in certification for South Wales showed a 
tendency to rise from September to February and then to decline 
quite regularly to the end of the subsidy year. Maximum 
monthly supplies occurred in February (12 per cent.) and 
minimum in August (4.T per cent.). The range between highest 
and lowest, therefore, was much narrower than that for the 
Northern area. 

Taking the position of steers for Wales as a whole the trend 
of monthly supplies rose to January (J2.fi per cent.) and declined 
to July (4.4 per cent.) and rose somewhat in the following month. 
Thus the seasonal pattern of supplies of steers is something of 
a compromise between that of the Northern and Southern area. 

Considerable change occurred in the seasonal character of 
certification in 1985-30. In North Wales the bulk of supplies 
were marketed in the period September to February (12.1 per 
cent.) and in fact the latter month shows the highest monthly 
supplies. There was a distinct decline in numbers after this 
month up to June (8.0 per cent.) when only one quarter of the 
February number of steers was certified. 

There was less concentration of marketing in the period 
September to March in South Wales by comparison with North 
Wales. Greatest monthly supplies occurred in March (11.1 per 
cent.) and the minimum in May and June (5.5 per cent.). Thus 
the range of variation in monthly supplies was much less in the 
Southern area than in the Northern area. Again the seasonal 
pattern of monthly supplies for Wales conforms closely to that 
of the two areas, supplies reaching a maximum in February (ll.fi 
per cent.) and a minimum in June (4.1 per cent.). 

A somewhat more irregular pattern is shown by the seasonal 
supplies of fat steers in North Wales in 1936-37. Maximum 
supplies occurred in November (18.7 per cent.) and minimum 
in June (2.7 per cent.). Thus more than five times the number 
of steers were marketed in the former month than in the latter 
which shows that there was a tendency for the seasonality of 
marketing to become wider and more irregular between the 
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months of heavy and light supplies as compared with previous 
years. Broadly the greatest concentration of monthly marketing 
of steers showed little change in South Wales* supplies rising from 
September (8.6 per cent.) to December and January (11.4 per 
cent.) then falling to the minimum level in June (4.5 per cent.) 
and then tending to rise again except in August. The range of 
variation in monthly supplies, though much narrower in this 
area than in the Northern one, was therefore wider than that of 
the previous year. Thus the position in Wales in 1986-87 was 
one showing some change in the seasonal pattern of supplies as 
compared with former years. Maximum supplies occurred in 
November (12.8 per cent.) and minimum supplies in June (8.5 
per cent.). 

Taking the figures for the three years, a greater degree of 
stability is introduced for the extreme fluctuations of a single 
year are masked. For the Northern area the bulk of supplies 
went forward in the period September to February, those for the 
remaining months being distinctly lower. Minimum monthly 
supplies occurred in June (8.2 per cent.) and the maximum in 
January (12.5 per cent.). So there were nearly four times as 
many steers marketed in the area in January as there were in 
June in the three years. 

The period of heavy marketing in South Wales tended to 
begin a month later and end a month later than that in North 
Wales. The months of heaviest supplies were December and 
February (11.4 per cent.) and that of the lightest monthly 
supplies June (5.0 per cent.). So the range of variation in 
monthly supplies was much narrower than that for North Wales. 

In Wales as a whole the bulk of supplies of steers in the 
three years occurred in the period October to March; those in 
the remaining months being generally much lower. The 
maximum monthly supplies occurred in January (11.9 per cent.) 
and the minimum in June (4.1 per cent.). Thus the characteristic 
feature of all supplies of steers for certification is the wide range 
of variation in monthly supplies arising chiefly as a result of the 
marked seasonality of supplies in North Wales. 

Heifers. The seasonal pattern of supplies of heifers shows 
remarkably little variation from that of steers. The hulk of 
supplies in 1084-85 occurred in the months of October to Feb- 
ruarv in North and South Wales. Maximum supplies in both 
occurred ir November (12.4 per cent, and 11.9 per cent.) and 
the minimum in May (8.4 per cent, and 5 per cent.). Again the 
Northern area shows the greater monthly variations in supplies, 
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It might be said that in this year the beginnings of increases in 
monthly supplies of heifers occurred two or three months earlier 
than those of steers and reached a peak earlier and declined 
earlier. The same general features characterised supplies for 
Wales. The range of variation being 12.6 per cent, in November 
to 4.4 per cent, in May. Some change in pattern occurred in 
1985-36. Again the bulk of supplies occurred in the period 
September to January but the monthly ratios for North Wales 
were irregular even in this period. The trend in the other months 
was unchanged. Maximum monthly supplies in North Wales 
were in October (13.1 per cent.) and maximum in May (3-9 per 
cent.) Thus a wide degree of variation was still shown by supplies 
in the Northern area. Maximum monthly supplies for South 
Wales were in November and December (11.2 per cent.) and the 
minimum in April (4.5 per cent.) showing a degree of variation 
of monthly supplies much below that for North Wales, 

Supplies of heifers in the whole of Wales reached their 
highest monthly level in October (11.7 per cent.) and then 
declined to May (4.3 per cent.) after which month they increased 
gradually to the end of the subsidy year. 

The seasonal pattern of supplies of heifers remained 
substantially unchanged in 1936-37 for both agricultural divisions 
with the exception that maximum monthly supplies occurred in 
November (14.5 per cent.) in the North and October in the South 
(11.9 per cent.). Minimum monthly supplies were in May in 
both areas being 3.3 per cent, in the North and 1.1. per cent, in 
t»he South, 

Thus the average position for Wales in the three years was 
that supplies rose to a maximum in November (11.0 per cent.) 
and declined to a minimum in May (4.5 per cent.) and rose from 
this to the end of the subsidy year. 

Total Supplies 

The combined seasonal pattern of supplies of steers, heifers 
and cow-heifers for 1934-37 shows tlhat the important periods for 
selling lasted from September to about March. Maximum 
monthly supplies occurred in the North in November (12.1 per 
cent.) and in the South in December (11.4 per cent.) and 
minimum monthly supplies in both areas occurred in May or 
June being 3.7 per cent, and 5.1 per cent, respectively. Thus the 
range of monthly variation in supplies continued to be much 
greater in the North than it was in the South. The position for 

H 
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the whole of Wales showed much the same general features and 
was in effect an average of those for its respective agricultural 
divisions. 


Supplies and Prices. 

One of the main problems facing producers of fat cattle in 
Wales is to even out these extreme variations in supply in order 
to market more cattle when prices are favourable. Average 
prices obtained per cwt. for certified fat cattle in Wales are not 
obtainable but if it can be assumed that they would follow the 
same seasonal trend as those of England and Wales then the 
average relation of monthly supplies and prices would l>c of the 
character illustrated below. 


Relation between Monthly Supplies and Prices, 1934-37. 



% Monthly Supplies of 
all certified ('attie in 

Average price per lire 


Wales. 

cwt. 


(by firetreiffbf). 

England and Wales. 

September 

9.1 

Shillings. 

85.8 

(Vtoher 

11.2 

88,9 

N o vember 

11.5 

88.2 

1 leccniber 

11.2 

35.0 

January 

11.3 

85.4 

February 

10.2 

35.1 

March 

8.3 

35.4 

April 

5.8 

30.6 

May 

4.5 

38.3 

June 

4.7 

40.1 

July 

5.7 

89.8 

August 

6.7 

37.6 


It is quite clear therefore that maximum supplies by 
months and by periods coincide with minimum prices. The effect 
of these is to some extent masked because the market was 
improving during the greatest part of the period. So far as it 
is technically possible a greater concentration of supplies in the 
high price months should be profitable. 

Conclusions. 

Producers of fat cattle in Wales have drawn about 5 per 
cent, of the sums paid out of the “ Cattle Fund 9 * to beef 
producers in the United Kingdom in the period 1934-87 while 
Wales reared about 9 per cent, of the cattle from which sales 
of fat cattle were made. This condition arises on account of the 
special nature of sales of cattle in Wales. Formerly most of 
the cattle in the Principality intended for feeding were sold in 
store condition and a reputation fot the rearing of good store 



Fat Cattle Subsidy m Walea . 


in 


cattle had been built up. More reliance is now placed on the 
lat cattle market by cattle producers probably as a direct result 
of the subsidy available on such sales and of the relatively 
unfavourable prices of stores in 1984, 1985 and even later. Of 
the estimated total sales of cattle, store and fat, around 48 per 
cent, were certified for subsidy in the years 1935-87. 

The proportions of presented animals eligible for certification 
are a fair measure of the knowledge of market conditions for 
prime fat cattle possessed by feeders. And the grading results 
slhow that until recently other countries in the United Kingdom 
showed much better results than those of Wales. Some improve- 
ment has occurred and the Welsh figures are now better than 
those of Northern Ireland, but poorer than those of England and 
Scotland. Tihis shows that some producers of fat cattle in Wales 
were operating in an enterprise with the market conditions of 
which they were somewhat unfamiliar. Indeed it would be 
surprising if anything but this tendency were shown in periods 
when prices of store cattle were unfavourable. 

While no suggestion would be made that farmers in Wales 
who have more or less specialised in fattening cattle are less 
efficient or have less knowledge of their business than specialist 
fatteners of English areas, it is probably true that a larger 
proportion of W r elsh cattle presented for certification will 
normally come from somewhat irregular fatteners, those who 
sometimes fatten and sometimes sell stores, or sometimes “ carry 
forward 99 and sometimes fatten the older cattle, than is the 
case in other areas. Also, it must be remembered that a large 
number of fatteners of cattle, whether regularly or intermittently 
following this business, have been used to preparing cattle for 
the markets of South Wales and the North West of England 
which do not make demands for large numbers of thoroughly 
finished stock, but have always taken large proportions of 
animals in relatively lean condition. 

Remarkable similarity has been shown by the two 
agricultural divisions as regards the relative numbers of cattle 
certified. South Wales with 55 per cent, of cattle stocks has had 
55 per cent, of total certifications for Wales and the ratios for 
North Wales are therefore 45 per cent. Apart from the absolute 
variation in numbers of cattle certified in the two areas the 
outstanding difference in the character of certifications on a live 
weight basis has been the tendency of North Wales to sell much 
the greater proportion of steers and South Wales that of heifers 
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certified. This difference in the structure of the feeding enter¬ 
prise in the two areas is important and is related to the nature of 
cattle husbandry in the respective areas. 

The dependence of the South Wales division on dairy farming 
has led to heavy slaughter of bull calves at young ages and 
heifers are reared and purchased for drafting into herds or selling 
in the market. But many of the heifers so reared prove unsuit¬ 
able for dairying and when they are inclined to be “ beefy 99 they 
tend to make good prices in the market for fat cattle. For the 
market for stores for fattening usually shows little demand for 
these as they are reared and sold in areas which have suffered 
some loss in reputation for production of good quality stores for 
feeding and buyers for the latter purpose avoid markets in these 
areas except as a last resort. Last autumn and spring, however, 
these districts attracted more buyers on account of relative 
shortage of stores thus it would not be surprising if the numbers 
of heifers and for that matter numbers of all fat cattle certified 
in Wales declined as a result of the favourable prices obtaining in 
the store cattle markets and the possibility of avoiding the risks 
of tJhe fat cattle market. 

The North Wales division has been less interested in milk 
production and in many districts has retained good types of dual 
purpose herds—the steers from which make good beef cattle and 
the heifers from which go to dairy herds. There has been a good 
deal of retention of heifers to sell as first-ealvers to the milking 
areas east and north-east of North Wales and this would reduce 
the proportion of heifers in the total supply. On the other hand, 
in the districts in which Welsh Blacks are reared producers rear 
and sell all steers while retaining some heifers. 

Wales as a whole does not seem to be slaughtering heifers 
at an abnormally high rate or at a rate tending to cause depletion 
in the cattle stocks considered from a numerical standpoint. Of 
the numbers of prime cattle which producers in the Principality 
must sell each year, less than a quarter are slaughtered as fat 
heifers. This must mean that a full complement of heifers is 
available in the cattle that remain to be sold in other ways and 
the number of heifers in calf on June 4th. 1987, were higher 
than in the previous year thus showing that little restriction in 
numbers of heifers for other uses arises despite the increase in 
in the numbers and ratios of heifers certified. Distinct trends are 
shown in the ratios of steers and heifers certified by months and 
the trends of these are broadly similar in both divisions of Wales. 
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More than the yearly average of heifers are marketed in the 
months June to December and less than this in the period 
January to May. The position with regard to steers is the 
reverse of this. The periods when the ratios of steers become 
very low and those of heifers very high is June to August while 
the ratios for heifers are very low in the period February to 
April and those for steers very high. 

These facts indicate that heifers are favoured for grass 
feeding while steers are favoured for stall feeding. 

The most important features of the data with regard to rate 
of marketing are the extreme variations in the numbers of 
animals certified in the months of low supply and those of high 
supply and the remarkable concentration of supplies in the 
months of low seasonal prices tor fat cattle. It is hard to believe 
that these extreme fluctuations are inevitable. For the 
variations iv monthly supplies are very much wider in North 
Wales than they are in South Wales for the classes steers and 
heifers. And agricultural conditions in the two divisions are 
such that what is possible as regards regularising the rate of 
marketing in one should be possible in the other thus improving 
receipts without causing substantial increase in costs. 

The most important features of the study to producers of 
fat cattle in Wales are : that more improvement in quality of 
products is still necessary in addition to that which has already 
occurred and despite the serious natural and market handicaps 
with which feeders on all but the best farm lands of the 
Principality have to contend; that immediate and serious 
attention be given to the problem of providing more even 
supplies in W T ales and Monmouthshire especially in North Wales; 
and that the numbers of animals sold by dead weight and dead¬ 
weight-grade seem to be unwarrantably low. 
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APPENDIX. 

Number* of Animals certified by Divisions, Classes and Months, 1934-37. 

Steers. 
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Heifers and Cow-Heifers. 


September | 4,673 10.4 ' 7,488 9.5 12,161 [ 9.8 
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Total Animals. 
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THE DEVELOPMENT OF A HORSE 
MARKET IN WEST WALES. 

By E. LI. Harry, M.Se., 

University College, Aberystwyth. 

Introduction. 

The horse population of Wales and Monmouthshire has 
declined continuously since 19*21. Between 1918 and 1921 
numbers fell to 1920 and then touched a high figure which has 
never been approached since. Numbers in 1987 were fewer than 
those for 1921 by these numbers:—Horses for agriculture, 
22,400; stallions, 220 (1980); horses one year old and over, 
20,098; horses under one year, 6,617; other horses, 12,665; total 
horses, 68,140. The most consistent and regular decline in 
numbers occurred in the class “ horses used for agriculture.” 
Numbers of stallions were falling until 1931 but since then appear 
to have doubled. Numbers in the classes “ horses over a year 
old,” “ horses under a year old ” and “ other horses ” have 
shown a tendency to increase since 1985, or at least that the 
downward movement has been arrested. 

Llanybyther Hor*e Sale*. 

The special horse sales at Llanybyther began in January, 1918, 
when prices were very high and the country wus being scoured 
for supplies. They increased in importance while horses were 
being returned from France and other fields of war, and again 
since that time despite the falling trend in total numbers of horses 
kept on farms in Wales and Monmouthshire since 1921. The 
records for the first two years are incomplete and therefore the 
total numbers of sales held in the years 1918 and 1919 are not 
known with certainty. The records of sales for 1920 however are 
complete and six sales were held during the year in the months 
of February, April, May, June, August and November and 248 
horses were sold, 87 of them light and 156 heavy horses. The 
sale had grown considerably by 1924 when eleven sales were held, 
one in each month of the year except December and 475 horses 
were sold, 145 of the light and 880 of the heavy classes. Further 
expansion in sales occurred in 1926; eleven sales again being 
held, December being the only month without one. More horses 
were sold (591), the numbers of light horses increasing (276) and 
those of heavy horses diminishing (815) by comparison with 1924. 
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Steady progress was made in the remaining years of that and 
the commencement of the following decade. In 1904 eleven 
sales were held, one in each month except December and 2(50 
light and 514 heavy horses, making a total of 774, were sold. 
Increase in numbers of horses sold occurred in 1905 when buyers 
were secured for 005 light and 582 heavy horses, making a 
total of 917. Further expansion occurred in 1900 when a total 
of over 1,000 were sold in eleven sales, 051 of the light and 680 
of the heavy classes. Thus the records show continuous increase 
in business during a period when numbers of horses on farms 
were falling. 

Sales, Withdrawals and “ dead ” Entries. 

Increases in the numbers of horses sold is only one form of 
the development shown by this sale. The actual number of 
entries is always much in excess of sales. For some horses 
entered fail to appear and some are withdrawn at the prices 
offered in the sale ring They may be sold later either through 
the auctioneers' books or privately but the extent to which 
private selling is done is not accurately known. Thus actual 
sales by auction through the ring is the only reliable guide to 
the numbers of horses sold. 

The improvement in the position with regard to numbers of 
horses sold in relation to total entries has been almost continuous 
since the commencement of the market but the difference in the 
lowest (82 per cent.) and the highest proportions (44 per cent.) 
sold is only 12 per cent, and it is thus clear that great care is 
necessary in the organisation and conduct of sales for the margin 
between the most successful and the least successful years as 
regards ratio of total entries sold by auction is quite narrow. 

The proportion of horses put through the sale ring and 
remaining unsold fell sharply to 1926 but in the remaining years 
some tendency to increase was exhibited. And this small increase 
can become really serious to owners and users of the market if 
it cannot be quickly arrested, for the charges for selling cannot 
stand the strain of heavy withdrawals for a long period without 
endangering the continuance of the market or lowering the 
quality of the sales services offered. Failure to sell horses offered 
when fair bids according to prevailing prices are made discourages 
intending buyers and is a cause of weakness. This is not to say 
that the withdrawal of horses from the sale ring is wrong in all 
circumstances. But it is wrong when prices offered are reason- 
able and when subsequent private sales are made at prices at or 
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below those genuinely offered in the sale ring. Thus the problem 
of unsold animals becomes one of the most serious which the 
market owners have to face. Much the same observations apply 
to entries that do not appear at the sale at all. On the whole 
this difficulty is much less serious from the point of view of 
immediate costs, and the tendency to make entries which fail to 
appear in the market shows some relative decline. Still the 
proportion of entries which are not implemented is high and the 
printed catalogue cannot be an accurate guide to buyers as to 
numbers, classes or types of horses offered. All that buyers who 
have experience of the mart will know is that the total numbers 
offered are certain to be lower than those shown on the catalogues. 

TABLE I. 

Proportion of Horses Entered sold through the ring. 
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There is no regular seasonal variation in the proportions of 
11011 -arrivals or withdrawals. But as the years have passed there 
appears to have been an improvement in the proportion of sales 
to total entries, and in particular a reduction of withdrawals and 
in a higher proportion of cases the highest bid has been accepted. 

Variations in Sales and Withdrawals. 


Per «v»i, of Total Entries . 


Period 

A refuge 
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50 
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21 
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It is difficult to account for the failures to deliver animals 
voluntarily entered for sale which have varied anywhere between 
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10 and 40 per cent, of total entries. There is some solicitation, 
for that is necessary when a sale is to be organised and advertised, 
but there is no undue amount and no pressure whatever. But 
the number of 44 dead 55 entries makes considerable difficulty 
in organising the market, especially when it exceeds 20 per cent, 
of the entries. Buyers of horses travel long distances to supply 
centres, and on the whole much longer distances than is usual 
for buyers of other types of stock. In the past buyers have been 
used to a good deal of travel u looking for horses,” particularly 
the “ colliery ” types, but they have not recently been so eager 
to travel and would very much prefer having animals gathered 
together for inspection and sale as is the case in this mart. 
Yet farmers who have horses to sell sometimes hold them in the 
expectation of a caller or hearing of a possible buyer at the local 
general markets, then enter them for sale in this mart, fail to 
deliver them, and then hold them on the farm again. The kernel 
of the difficulty seems to be that farmers have no fixed period at 
which they intend or expect, to sell a horse, even one bred and 
reared primarily for sale. 

In the case of store lambs the per id of sale will not usually 
vary more than a month or two from farm to farm, or from 
year to year, in a given district. Store cattle will be sold in 
spring or autumn and the usual variation in period of sale is 
not more than six months. And stock of these types are always 
sold ; “ the horse is the friend of man ’’ and may never be sold 
though he may be more or less on offer for a long period and 
may be definitely entered for sale by auction more than once. 

In the ease of entries deliv ered to the mart withdrawn because 
the reserve is not reached, or by a bid on behalf of the seller, 
the considerations are somewhat different. In the case of 
“ prime ” horses there will usually have been some definite 
preparation for sale, and there is a definite testing of the market. 
Yet in the case of other types of stock farmers would not with¬ 
draw such proportions as 20, 30, 40 per cent, whatever the bids 
so long as they are in line with “ times prices ” or prices current. 
In the case of horses there are many offers for sale which are 
not accompanied by recognised need to sell, but rather of the 
character—“ I will sell if I am tempted by the price/’ In this 
connection it must be noted that in the period under review the 
horse market has suffered an unusual combination of market 
conditions—reduced supplies and falling prices; and until 1931 
or 1935 the falling supplies were equal to diminishing demands. 
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But the supply of working horses on farms was also falling to 
some extent, and in the later part of the period farmers began 
to realise needs of keeping back some of the horses, which might 
otherwise have been sold, to maintain the equine equipment of 
the farms. Nevertheless, when all the rational economic or 
business bases of sellers 5 actions have been considered there 
remain elements of casualness, of tempting fortune, of putting 
sentiment before business, in the withdrawals of horses offered. 

Organ)sation of the Market. 

Sales have usually been held once every month, with tlhe 
exception of December, in every year for the last 15 years or so. 
Entries of horses for sale are received by postal and personal 
communication and the particulars required are provided by 
vendors. Certain of these particulars, such as the statements 
regarding soundness and willingness to work, ride and drive, form 
the basis of the contract between buyers and sellers. The 
livestock salesmen put the entries into appropriate classes and 
types and publish and sell a catalogue of entries. Names of 
sellers may appear in the list but not addresses. This omission 
is intentional so that the printed catalogue is little guide to 
horse dealers wishing to buy horses entered for the sale between 
the time of printing the catalogue and the day of the sale. Space 
is sometimes, but not always, left for late entries. Horses 
entered which put in an appearance at the sale are expected to 
arrive on the sale premises at about 10.80 a.m. An inspection 
of them is possible in commodious stables where supplies of feed 
and water arc available. Selling commences about 11.80 to 
12 noon and since the market has increased in size two rings 
operate at the same time. Some difficulty is experienced in 
conducting selling in this way for descriptions of horses by 
vendors are not accurate enough in all cases to make proper and 
effective classing of types. Thus by inadvertence horses of 
similar type may be sold in both rings at the same time. This 
tends to split the buyers of horses of similar type into two groups, 
which is very undesirable. After sales are made representatives 
of the livestock salesmen undertake the loading of stock for 
transporting if buyers ask for this to be done. Moreover they act 
as voluntary arbitrators between buyers and sellers in cases of 
disputes. The number of returns of horses to vendors on account, 
of failure to satisfy the descriptions and guarantees made of 
them are extremely low. According to the sale sheets less than 
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a dozen horses were “ returns ” in the three years 1920, 1924 
and 1926. In the three years 1934-80, despite the big increase 
in sales, only just over a dozen were returned. Returns therefore 
averaged about 4 per year and the amount of work required in 
relation to disputes has been low and effective. 

All horses entering the sale yard bear an entrance fee in 
proportion to the reserve price. Where this is under £20 the 
charge is 2s. Od.; £20 and under 40, 3s. Od.; £40 and over, 
4s. Od. This fee is not returned to owners of horses which have 
passed through the market and remain unsold but is returned to 
those owners whose horses have been sold and a charge of 6d. 
in the £ is made for selling. Private treaty sales on the market 
premises are forbidden and when discovered bear both the selling 
and entry fee charges. 


Types of Horses sold. 

Practically a third or more of the horses sold have been of 
the light class and around two-thirds of the heavy class. Fillies 
foals and colts and ponies in the light class were sold in greatest 
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Numbers and Types of Horses sold. 
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numbers in 1920 but from 1924 onwards more cobs were sold 
than any other kind. Combined sales of cobs and vanners 
represented the bulk of the sales after 1920. Only small increase 
occurred in sales of ponies by comparison with those of cobs and 
vanners. 
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Supplies of cart horses have been the foundation of sales 
since the commencement of the market. Sales of colliery horses 
have been increasing but in total numbers they are a long way 
behind those of cart horses. Combined sales of these two classes 
of heavy horses dominate the character of sales in the heavy 
horse class, the only other development worthy of note being 
that of the increase in numbers of fillies, foals and colts sold 
in the years 1934 to 1930. But this is a small gain by comparison 
with that for colliery horses. 

Seasonality of Sales. 

Supplies from local sources dominate the sales both by season 
and by types of horses. There are two main selling periods, the 
“ spring*” and the “ autumn.” During the most recent period, 
when sales have been larger, the 44 spring ” period has lasted from 
February to May and more or less to June. The 44 autumn ” 
period lasts from September or October to November. In the 
earlier period, the same seasonal changes in supplies are indicated, 
but movements are more erratic, probably partly because of the 
smaller numbers. Heavy horses, vanners, cobs and colliers, 
appear to swell the seasonal supplies in both these periods. There 

TABLE III. 

Monthly variation in Sales. 

T”1 P'?'t j ' T&e ~ t 



i' 

1 ” " I 

- 

~ ~T 


1 

— - 

— 



Month. 

f So. 

| 

i 1 

! i 

i l 

.Vo. 

1 <V j 

1 ’ 1 

No. 

! 

i 

No. 

°/0 

No. 


January 

:~i 2i 

I 1 

T M'| 

“* 50 f K.5|' 

55 

r.i; 

”50 

5.5 

~72 

?~0 

February 

...! r V2 

1 

91 

! 15.4 1 

100 

12.91 

116 

12.7 

106 

10.3 

March 

... j 46 

I 9.71 

69 

! 11.7| 

69 

8.9! 

113 

12.3 

111 

10.7 

April 

...! 38 

1 

74 

i 12.5! 

98 

12.7! 

146 

15.9 

168 

16.3 

May 

... j 88 

1 18.:, 

58 

9.81 

97 

12 "> 

104 

11.3 

HI 

18.7 

June 


! n.fti 

58 

I 9.8 j 

6*7 

s.7 1 

93 

10.1 

109 

10.6 

Jul> 

...! 13 

i 2.71 

39 

1 6.6*! 

21 

1 2.7 i 

31 

3.7 

I 25 

| 2.4 

\u#Oist 

..J 33 

| ?J>! 

28 

1 f.7| 

35 

! i**>| 

36 

3.91 

1 12 j 

! 4.1 

September 

...! *>l 

1 n.fi 

U 

! 7.41 

89 

| 11 51 

61 i 

6.7! 

1 68 

| 6.6 

October 

..! 28 

! .7.9! 

34 

5.8! 

77 1 

1 10.41) 

89 j 

9.7] 

! 128 1 

11.9 

November 

...1 >1 

j 10.7! 

16 

j 7.8' 

66 | 

I 8.5 - 

75 | 

i 

8.2 ! 

66 j 

6.4 

Total 

-Mw 1 

| j 

|100.0}' 

1 1 

591 | 

1 1 

100.0 5 

1 'l 

-71 | 

j 

100.01 

917 1 

i 

100.0 n, 031! 

100.0 

i 

.. 

1 

1 1 


L . 1. 


1 

j 

_ 


i 


are tendencies to sell fillies and colts about May, and, of course, 
suckers and foals in the autumn. There are periods when there 
is a certain amount of departure from the prevailing trend in the 
seasonality of selling, such as sudden demands for colliery horses 
and cobs but when these conditions arise they exercise much more 
direct influence on sales outside the regular market than they do 
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inside of it. Sales made privately on farms indirectly affect 
future supplies on the market but this influence is not large. 

Table III shows the position in summary form by months 
and years from the 1924 sales since which time eleven sales per 
annum have been held in the years for which records have been 
available. And this result is the final form of seasonality of sales 
of horses from all sources and of all classes. Moreover the degree 
of seasonality of sales shown may be said to be that of local 
supplies for they dominate supplies at all periods in all years even 
though a somewhat wider area of supply is shown in the last 
years. 

There arc some indications that the larger sales are more 
satisfactory to sellers for it appears that the proportion of sales 
to total entries is higher in the months of larger sales—February, 
March, April and May, and October and November. It may be 
presumed also that the larger sales are more satisfactory to 
buyers, because tihey get a somewhat wider selection of supplies. 
The bigger sales taken us a whole attract the largest relative 
numbers of willing buyers and they show better absolute and 
relative results in numbers and proportions of horses sold than 
the smaller saler. The smaller sales, especially the smallest of July 
and August, show higih proportion of entries withdrawn. 


Sources and Destinations of Supplies. 

The market has two functions : it acts as a local exchange 
especially as regards suckers and foals, colts and fillies, and mares 
for breeding purposes, but to a small extent as regards other 
horses; and it acts as a collecting centre and market place where 
local sellers may display their surplus and prime horses and 
where they may meet buyers from distant centres. The market 
does not attract any large number of worked-out town horses 
for return to farms. 

The area supplying the market in 1920 was almost confined 
to the counties of Cardigan and Carmarthen, only three horses 
from other areas being sold. The position was practically un¬ 
changed by 1924. In that year, with much heavier sales, only 
three horses from outside of these counties were sold. Much the 
same situation prevailed in 1926. Out of 591 horses sold only 
sixteen came from counties outside and these were mainly of the 
light class. Relatively little change had occurred by 1984 for 
only thirty-two out of 774 horses came from counties outside 
those of Cardigan and Carmarthen, these were Glamorgan, 
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Pembroke and Brecon. The location of supplies widened a little 
in 1985. Out of 917 total sales fifty-one came from Glamorgan 
and fourteen from Pembrokeshire, four from Breconshire, two 
from Montgomeryshire and one from Monmouthshire. Similar 
widening in sources of supplies was evident in 1936. Total sales 
were 1,031 and sixty-three of these were from Glamorganshire, 
eighteen from Breconshire, sixteen from Pembrokeshire, two 
from Monmouthshire, three re-sales by London and Lancashire 
buyers and all the rest were from the counties of Cardigan and 
Carmarthen. The outstanding features of the market, so far 
as supplies are concerned, are its heavy reliance on what may be 
called local supplies and the tendency for Glamorgan to supply a 
larger number of horses each year. None of the more distant 
counties seem to specialise in supplying any particular types of 
horses, for the supplies are distributed between all the classes 
without showing definite trend in any of them. 

The area from which buyers are attracted has been expand¬ 
ing to some extent, and as the market grew the proportion of 
supplies passing outside the local area increased. In the earliest 
year, four-fifths of the supplies remained in the locality, and the 
market was mainly a local exchange. Four years later nearly 
half the supplies went to England, and that proportion continued 
to increase to 1931 and then decreased. The following are the 
main proportions for the different years. 
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The chief destinations are shown by the Table, but on two 
occasion horses have been sent to Scotland, and supplies have 
gone to twenty-five counties outside Wales. 

In 1936 local buyers, buying mainly for breeding and carry¬ 
ing forward, purchased 384 and Glamorgan buyers displaced 
Londoners as the next biggest buyers. This was due to the 
heavy increase in the purchases of cart horses, mainly for use in 
collieries despite the misleading title given them. London buyers 
took 164 mostly cobs but with a high proportion of cart horses 
and some of the collier type. Buyers from Gloucester took ninety 
horses mainly of cart type but with some vanners amongst them : 
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Lancashire, Warwick, Kent and to a lesser degree Shropshire, 
Hereford and Derby were the other substantial buying areas. 
New buying areas were Dorset, Buckinghamshire, Oxford and 
Essex. Thus the areas from which buyers came to the market 
showed continued expansion and more and bigger buyers came 
from some of the older buying areas. Local buyers were the most 

TABLE IV. 
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important in all years when the term “ local 55 comprises the 
whole of the counties of Carmarthen and Cardigan. Of the 
remaining buying areas in Wales, Glamorgan has been far the 
most important in all years and the expansion in purchases in 
the years 1984, 1985 and 1986 has been quite remarkable, due 
mainly to the increased demand for pitters. Buying areas out- 
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side Wales have gradually become relatively less important as 
regards total purchases than areas inside Wales and in 1930 for 
the first time since 3 924 more of the total horses sold stayed 
inside the Principality than went outside of it. This illustrates 
the recent heavy dependence of the market on purchasers who 
are buying horses for breeding and for use in coal mines. Thus 
the market may be said to be highly vulnerable to conditions in 
the coal mining industry. 


Price*. 

It is difficult to obtain any general information on the prices 
of horses, for there are no regular market quotations. The 
records of prices realised in the sales under consideration are 
good, but they do not, of course, contain any statements as 
regards quality of horses from time to time, and the classification 
is not without some uncertainties. In the absence of other 
information on prices of horses, the Table showing average prices 
for different classes over six years is of great interest. 

Price movements of all classes were downwards in the early 
period reaching the lowest levels in 1924 or 1920, except prices 
for ponies wdiich were lowest in 1984. Nothing could have been 
more disastrous in any branch of the livestock industry than the 
precipitous decline in prices of horses after 1920. 

Cobs and Ponies —Cobs had declined considerably in value 
by 1924 and by 1920 were worth less than half of their values in 
1920. Some little improvement had occurred in their prices by 
1934, continued in 1985 and 1980 until in the latter year they 
were about 33 per cent, higher than prices in 1926. The relative 
fall in the prices of ponies was even greater, having declined to 
considerably less than half of the 1920 values by 1924 and less 
than a third of 1984 and 1985. It is probable that the quality of 
ponies offered for sale had deteriorated by this time for there 
was no price incentive to breed them and thus the low price is 
partly due to weak demand and partly due to deterioration in 
quality. Some improvement occurred in 1988 and prices were 
a little over a third of the 1920 level. 

Varmers .—Prices of Varmers fell precipitously from 1920 to 
1924 when horses of this class were worth less than half the 1920 
values. Since that year the demand for this type of horse has 
increased; the prices have improved steadily and in 1980 were 
about 80 per cent, above those of 1924. Price movements in 
the other classes of light horses cannot be ascertained with any 

I 
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degree of certainty for the horses in these classes were a heter¬ 
ogeneous lot. 

Cart Horses .—Prices of cart horses had fallen by 1024 to 
little more than a third of the level of those of 1920. Some 
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improvement occurred in 1980, and further improvemnet in 1984, 
1935 and 1980. Still prices had only risen in 1930 by about 
55 per cent, above the 1924 values. 

Colliers .—Prices of colliery horses suffered a like fate reach¬ 
ing their lowest level, which was between a half and a third of 
their 1920 value, in 1920. Subsequent improvements raised the 
level of prices for 1980 to a little over half that of 1920 and 
83 per cent, above the lowest price recorded. 

Other Horses .—Prices of the other classes of horses of the 
heavy type showed practically the same trend but owing to the 
heterogeneous nature of the types, fillies, foals and colts and 
others, no very great degree of reliability can be claimed for the 
prices shown for them and numbers of mares and foals sold in 
the market were too few to make the price figures representative. 

Taking the years 1920 and 1936 as representative of the 
periods of peak prices and recovery of prices and further taking 
the average value of a cart horse as standard the following 
relative values by main types of horses sold were operative. 

This simplified statement shows that cart horses were 
absolutely and relatively more valuable in 1920 than in 1936. 
Vanners and cobs have shown distinct relative gain in price 
when compared with those of cart horses the most pronounced 
gain having taken place in the prices of vanners for they were 
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95 per cent, as valuable as cart horses in 1080 and this cannot be 
attributed to small numbers of sales for over 100 were sold. 
Prices of ponies had lost considerable ground in the relative 
sense by comparison with 1020 while those of colliers showed 
little change. 

If yearly changes in prices of horses in relation to changes 
in the value of money were displayed it would be found that 
values of horses dropped more rapidly than general prices between 
1920 and 1020 and have since shown greater recovery. 

Conclusions. 

The expansion of the West Wales horse sales is a remarkable 
feat of marketing in a period when the horse population of Wales 
and Monmouthshire has been declining. Supplies have been 
drawn in the main from local sources and distant supplies have 
assumed only relatively small significance. In fact the move¬ 
ment of cobs, cart and colliery horses from the more distant 
counties into the West Wales district is mainly one of stock which 
may be used for breeding shifting from the farms near industrial 
areas to a region where there is a ready sale for them. Local 
buyers are in the main interested in purchasing breeding or 
maturing stock. The market began as a local exchange centre 
and not only have local supplies continued to he predominant 
but local purchases sustained this market in its early years. More 
recently the destinations to which horses have been dispatched 
have shown considerable expansion and in this way the “ width 
of the market ff has shown considerably greater capacity for 
creating increased business. This expansion was maintained in 
1986 and the market was able to dispose of the finished products 
of the district in still greater numbers. But numbers disposed 
of inside Wales showed significant increase and should demand 
from Glamorgan show a decline as a result of slackening of 
industrial activity, or of machinery displacing horse labour in 
coal mines and associated trades, the market for heavy horses 
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in the district will be very adversely affected, for a horse market 
such as that at Llanybyther must rely for success very largely 
on a distant market for its finished mature horses at, say, five 
years old. The fact that distant buyers still patronise the market 
as much and take as large numbers as at any time in its history 
is a proof that they are prepared to face keen competition from 
demands originating nearer the market. Welsh buyers have 
been purchasing increasing numbers of horses of heavy types 
while more distant buyers have not been able to increase total 
purchases to any significant degree in the years 1985 and 1930. 
The more extensive character of distant buying has been far 
more significant than any increase in actual numbers of horses 
bought. 

The relationship of numbers of horses sold in the auction 
rang to actual entries is surprisingly low and it can be readily 
appreciated that the cost strain thrown on a marketing system 
subject, to this uncertainty must impair its economic efficiency. 
But the fact that the rate of sales to total entries tends to be 
highest in the spring selling period and to a much less marked 
extent in the autumn selling period tends to show that the bigger 
sales suffer less from this uncertainty than the smaller ones and 
they are better patronised by buyers. The entry of horses for 
sale without reasonable certainty of the entry appearing in the 
sale ring is a bad thing for the vendors generally and the sooner 
they realise this the better it will be for all concerned with orderly 
marketing. 

Proper description of animals when entering is also important 
for it is practically impossible for salesmen to organise sales to 
the best advantage when sellers resort to inaccurate descriptions 
of animals. Sellers must lose by the adoption of this practice. 
Classifying becomes a purely arbitrary process and results 
in splitting buyers when more than one ring is operated, for it 
will be found impossible to sell by types. One of the main needs 
of the horse trade in this market is better and firmer classing 
for in most other respects the organisation is adequate and 
effective. And this should be relatively easy for the main trade 
is in cart horses, colliers, cobs and vanners which are all 
sufficiently distinct to the trained horse salesman. 

Prices moved against sellers in the market in the first period 
as they did everywhere, but became slightly more favourable in 
the latter period studied. There were differences in the relative 
values of the various types of horses in the peak year 1920 and 
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those ol the recovery year 1980. Cart horses, colliers, and ponies 
lost in value by comparison with vanners and cobs. The latter 
classes have shown considerable relative gams but these differ in 
different years as reference to the appropriate Table will show. 

There can be no question that this market has provided an 
important outlet at reasonable prices for the horses of the wide 
area it serves. Further, that outlet has been provided and main¬ 
tained during a time when the horse trade as a whole could 
scarcely have fallen on more distressing times. 


THE OPERATION OF THE MILK 
MARKETING SCHEME IN WALES, 1986-87. 

By J. R. E. Phillips, B.A., 

University College. Aberystwyth. 


The division of labour and specialisation of function which 
is a characteristic feature of the present economic system has 
resulted in the activities of production and consumption appear¬ 
ing as two separate processes. Before goods reach consumers 
they have to be exchanged and this necessarily involves a 
market valuation. Throughout the nineteenth century when 
markets were expanding and even until comparatively recently 
it was, perhaps, true to say that this valuation process, both in 
the agricultural and industrial spheres, was left as nearly as 
possible to the free-play of economic forces. Market prices were 
left to be determined by the interactions of demand and supply 
under more or less competitive conditions, while it was believed 
that the fact of competition was sufficient both to allow of a 
fair price to the consumer and to ensure a reasonable return to 
Lhe producer. But during recent years many factors have 
contributed to the partial breakdown of this system. Increase 
in the efficiency of production has been general and has pro¬ 
ceeded at an accelerated pace. The geographical area under 
man’s economic control has continued to expand, while the inter¬ 
national trade of Great Britain and in particular the complement¬ 
ary nature of her trade with certain areas of new 99 settlement 
with whom she has special political relations are of deep 
significance both to the producers and consumers of this country. 
The harmonious working of the present economic system depends 
on the ability of producers to sell their products at prices which 
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yield reasonable profits, which in turn depends on the possession 
of sufficient purchasing power by consumers to command them 
at these prices. But the great increase in physical output on the 
supply side, and in some cases the lack of purchasing power on 
the demand side set in motion forces which tended, especially at 
certain periods, to reduce prices to uneconomic levels. \nd 
these conditions have gradually led to the partial breakdown and 
to the supersession of the old system of unrestricted competition. 
In the industrial field the alternative was found in national and 
even international price-fixing arrangements and sometimes in 
agreements to limit output, which first made their appearance in 
this country in the latter years of the nineteenth century. But 
in agriculture no such policies were universally adopted, and the 
absence of /associations or institutions regulating competition 
intensified the susceptibility of the prices of agricultural products 
to fall to very low levels owing to the many obstacles to rapid 
expansion or contraction which the departments of this industry 
meet. Such was the plight of the dairy industry of this country 
during the opening years of the present decade that a scheme 
for the marketing of milk was set up under the Agricultural 
Marketing Acts of 1981 and 1988. 

The England and Wales Scheme commenced operations in 
October, 1988, and the Scottish Schemes and that for Northern 
Ireland followed soon afterwards. The dairy industry of this 
country has therefore experienced four complete years of 
organised marketing. The two previous issues of this Journal 3 
contained reviews of the operation of the Milk Marketing Scheme 
in Wales during the second and third contract years, so that the 
following account deals mainly with the contract year 1936-37, 
although it will be useful to refer to data for the Welsh and 
other regions, and for England and Wales as a whole for this 
and previous contract periods in order to obtain a better under¬ 
standing of the progress of the Scheme and its effects on the milk 
producers of Wales. 

A good indication of total milk production is furnished by 
the size of the dairy herd. In England and Wales numbers of 
dairy cows 1 2 increased from 2,587,000 in 1988 to 2,682,000 in 
1930, but in 1937 the number had fallen to 2,609,000, which 
represented a decrease of 0.9 per cent. In North Wales there was 
a reduction of 0.7 per cent, from 122,800 m 1988 to 121,900 in 
1986 and a further reduction to 120,200 in 1937. In South Wales 
there was an increase of 4.1 per cent, between 1983 and 1936, 

1 See Vo], 12 (1986) pp. 86-97 and Vol. 13 <19rn) pp. 94-107. 

2 Cows and Heifers in Milk and Cows in Calf 
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numbers being 171,800 and 178,800 respectively; by the following 
year, however, there was a very small reduction to 178,800. 

Although the total milk produced in England and Wales 
has not passed through the Scheme, the proportion is sufficiently 
high for the trend in sales to reflect changes in the size of the 
dairy herd. In England arid Wales sales under wholesale 
contracts increased annually from 716,487,000 gallons in 1988-84 
to 899,551,000 gallons in 1985-86. But following the trend in 
the size of the dairy herd the quantity had fallen to 867,864,000 
gallons in 1986-87 which represented a decrease of 8.5 per cent. 
The position has been somewhat similar in North Wales, total 
contract sales having increased from 18,861,000 gallons in the 
lirst contract year to 19,854,000 in 1985-86, and fallen slightly 
to 19,157,000 gallons in the following year. In South Wales, 
however, the size of the dairy herd increased steadily between 
1988 and 1986, and in 1987 numbers showed little change over 
the previous year, while sales under wholesale contracts have 
showed continuous increases. The latter increased from 
24,605,000 gallons in 1983-84 to 86,082,000 gallons in 1985-6. 
In the following contract year they had increased by 8.8 per 
cent, to 87,410,000 gallons. The corresponding gallonages for 
the West Midland increased from 68,909,000 in 1983-84 to 
79,458,000 in 1985-86, but fell to 70,106,000 in 1986-87. 
But the decrease in total contract sales in England and Wales 
during the last year has been general, while it is remarkable that 
the only regions which showed increases during this period were 
the South Wales and the Eastern. The general position is shown 
in the following Table 
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Changes in farmers* production policies are in the last 
instance accounted for by the prices received for a particular form 
of agricultural output relative to those which may be obtained 
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for other forms of production for which their farms arc suited. 
The prices received for milk during the last contract year will 
be considered at a later stage. It may be mentioned, however, 
that the favourable conditions in the markets for fat and store 
cattle during the last twelve months might have caused those 
livestock producers who entered the milk market in the opening 
years of the Marketing Scheme, owing to relative price 
advantages, to return to their pre-Scheme activities. There has 
also been quite an appreciable increase in the prices of feeding- 
s tuffs. These comprise on the average between 25-80 per cent, 
of the total costs of milk production. 

In order to ensure the optimum returns to producers a sharp 
distinction has been maintained between the prices charged to 
buyers for milk for liquid consumption and that which is used 
for manufacture, while the prices for that consigned to the latter 
market also vary according to the purposes for which it is 
utilised. During 1086-37 the nominal prices for liquid milk 
remained unchanged from the previous contract at 15s. 3d. per 
dozen monthly gallons. As regards liquid sales there was an 
increase of 8.8 per cent, in England and Wales over the corres¬ 
ponding contract. Every region contributed towards this 
increase with the exception of the South-Eastern and Far-Western 
regions. It will be observed from Table I that the increase in 
liquid sales in Wales and in the West-Midland region, and 
especially in South Wales, were appreciably higher than in the 
country as a whole. 

But the average realisation value for liquid milk over the 
year depends on the seasonality of sales, that is, on the relative 
proportions sold in the high and low priced months respectively. 
On this basis the weighted average contract price for liquid milk 
for England and Wales was 15.21d. per gallon as against 15.23d. 
in the previous year, The corresponding values for the North 
and South Wales regions for . 1086-37 were 15.19d. and 15.0Sd. 
per gallon respectively. But these weighted average “ nominal 99 
prices for liquid are reduced somewhat owing to the lower price 
received for milk sold under the Milk in Schools Scheme. This 
Scheme provides for the sale of milk to schoolchildren and 
members of certain other approved centre* at the reduced price 
of W. per one-third pint bottle, provided that the milk is actually 
consumed in the schools or the approved centres. Since the 
inauguration of the Scheme in October, 1934, the total quantity 
of milk sold in this way has continually increased, the actual 
gallonages being 22,854,000, 21,910,000 and 28,004,000 in the 
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last three contract years respectively. The Exchequer contribu¬ 
tions in these same years amounted to £401,872, £897,848, and 
£410,151 respectively which work out at roughly 4^d. per gallon. 

The proportions sold to the liquid and manufacturing markets 
have an important bearing on the average returns to all producers 
in the aggregate, although the regional pool prices are not allowed 
to vary unduly as a result of the different proportions which go 
to the manufacturing market in different regions and the different 
realisation values of the milk consigned thereto. During the last 
contract year for the iirst time since the institution of the Scheme 
the quantity of milk which was used for manufacture m England 
and Wales was less than that for the preceding year, the actual 
decrease amounting to 58,200,000 gallons or 15.5 per cent. The 
quantity manufactured in 1980-87 was also 4,1 per cent, lower 
than that for the contract year 1981-85, The comparative 
]positions of Wales and the West-Midland region and of the country 
us a whole are given below. 


TABLE II. 

Proportions used for Manufacture 


1 

!_ 

193 /,-%. | 

1035 - 96 . 

| 

1936 - 37 . 

! 

% ! 

o« 

A> 

1 

0/ 

/£> 


Xorth Wales ... I 

52.50 ; 

53.05 

! 49.50 

South Wales ... 

37 . 9 ; 

9?-01 

36.11 

West-Midland j 


.13.62 

1 47.49 

All Regions ... J 

35.84 

38.07 j 

83.29 


It has been observed above that a smaller quantity was 
manufactured in every region in 1980-87 than during the previous 
contract. The proportions manufactured were also lower in every 
region with the exception of the Far-Western in which region 
there was a slightly greater proportionate reduction in liquid 
sales. It is seen from Table II that the proportions manufactured 
in Wales and the West-Midland and in the country at large 
during the last contract year were also somewhat lower than in 
1984-35. The regional figures were, however, still somewhat 
higher than the national average during 1986-87, especially in 
the case of the North Wales and the West-Midland regions. 

This expansion in liquid sales and the consequent diminution 
in the proportions manufactured may be attributed to some 
increase in demand for milk for domestic and “ foodshop ” 
consumption; increase in sales to buyers without manufacturing 
licenses, increase in school milk and some other special schemes 
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like factory supplies, and some increase due to milk bars. It is 
seen from Table I that liquid sales in South Wales increased by 
almost a quarter during the last contract year, while the increases 
in the less industrialised North Wales and W T est-Midland regions, 
although quite considerable, did not approach such dimensions. 
But most of this increase in South Wales was consumed outside 
that region. Figures for liquid sales do not deal with consumption, 
but only with sales at liquid prices and in the case of buyers with¬ 
out manufacturing licenses there is no certain knowledge of uses. 

The milk which goes to the manufacturing market is sold 
on a class-use basis. Therefore the value which it realises 
depends on the proportions which go to the separate categories. 
The percentage utilisation of manufacturing milk in the Welsh 
regions and in the country at large for 1930-37 and the average 
values realised for the different classes of products are given in 
Table III. 

It is seen from the Table that milk which goes to make butter 
and hard cheese brings in a very low return, the average realisa- 

TABLE HI. 

Utilisation of Milk for Manufacturing Purposes, 1936-37. 


Percentage of Total. j Average 

- Utilisation 


Products. 

[ North 

I Wales. 

} South 
i Wales. 

i 

: A ! 1 
! Regions. | 

Value pci 
gallon. 


j o' 

% 

1 % ; 

Pence. 

Butter 

i 45.01 

31.U0 

! 34.21 | 

4.15 

Hard Cheese 

50.09 

25.85 

18.§5 i 

5.4? 

Soft Cheese 

! - 

j — 

i 0.30' | 

7.50 

Stilton Cheese 

j 

1 —. 

i 1.41 | 

6.47 

Condensed Milk 


1 

1 1 


(Home) ... 

f 2.13 

5.89 

; 19.27 

6.85 

Condensed Milk 



! 1 


(for export) 

_ i 

— 

2.97 j 

5.4 h 

Milk Powder 

1 _ 1 

7.78 | 

2.73 j 

6.35 

Fresh Cream 

i 2.76* 

t.77 | 

15.54 i 

7.50 

Bottled Cream 

— 

0.75 ; 

0.18 | 

7.50 

Tinned Cream 

— 

y.18 i 

3.31 ! 

6,83 

Ice Cream ... 

0.01 j 

— 

0.14 ! 

7.50 

Sterilised Milk for 



! 


Export ... ... i 

1 

— 

— t 

6.00 

Other Goods ... j 

; ~ J 

0.18 

i.2« ; 

9.00 

Total or Weighted j 
Average ... j 

1 

100.00 ! 

1 

100.00 1 

1 

100.00 j 

5.75* 


* Excluding Subsidy . Including Subsidy 5.80d. 


lion values for such milk being 4.15d, and 5.47d. per gallon 
respectively Yet these values were somewhat higher than those 
realised during the preceding contract, the increases being slightly 
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under |d. per gallon in the case of butter and rather over Id. 
per gallon for cheese. The prices of milk for condensing and for 
conversion into milk powder were rather higher than those 
obtained for the two former categories, and have also advanced 
a little over 1985-86. Prices of the cream classes and of that 
group designated “ Other Goods/’ which are among the higher 
categories, have remained unchanged. 

In England and Wales during the last contract year about 
a third of the milk which was surplus to liquid requirements was 
used for making butter, and slightly under one-fifth for cheese 
manufacture. The lower priced categories therefore claimed just 
over a half of the total manufacturing sales as against 61 per cent, 
in 1985-86. About a quarter was used for conversion into 
condensed milk, while about one-lifth went into the cream class. 
The corresponding proportions during the previous contract were 
19.6 and 14 4 per cent, respectively. 

In North and South Wales, on the other hand, the propor¬ 
tions which were used for manufacture into butter and cheese 
were very much higher than in the country at large. In the 
former region these two categories accounted for 95 per cent, 
and in South Wales for over 75 per cent, of the total manufactur¬ 
ing sales in 1980-87. The proportions which went into the higher 
categories were therefore very low, especially in North Wales. 
In the West Midland region about half of the surplus milk was 
used for the manufacture of butter and cheese, about 42 per cent, 
for condensed milk for home consumption and the remainder for 
cream and “ Other Goods.” 

The weighted average realisation value of manufacturing 
milk in England and Wales during 1980-87 was 5.75d. per gallon, 
which represented an increase of 0.80d. over the previous year. 
The better utilisation of supplies and the more favourable prices 
of certain categories have both contributed to this increase. As 
would be expected, however, the average realisation values in 
North and South Wales were somewhat below the national aver¬ 
age, the actual values being 4.96d. and 5.0Sd. respectively. In 
the West Midland, however, higher proportions of the manufactur¬ 
ing milk were utilised in the more remunerative classes, and the 
average value realised therefrom was |d. above the general aver¬ 
age. But the returns from the sale of manufacturing milk are 
pooled for the whole of England and Wales and each region is 
credited with the same amount per gallon. The milk producers 
of North and South Wales were therefore very fortunate in this 
respect as the actual values realised for their surplus milk were 
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lower than the national average. During the last contract year 
about £31,000 was paid into the North Wales regional pool in 
excess of the market value of its manufacturing milk, while South 
Wales benefited to the extent of nearly £88,000. But the 
subsidy payable under the Milk Acts of 1034 and 1930 amounted 
to an additional 0.05d. bringing the total value credited to each 
region up to 5.80d. per gallon, which was 0.35d. above the 
corresponding figure for 1985-30. The total benefit to the milk 
producers in the North and South Wales regions (inclusive of 
subsidy) therefore amounted to approximately £33,000 and 
£40,000 respectively. 

Throughout the contract year 1930-37 the contributions 
which producer-retailers were required to pay towards the main¬ 
tenance of the pool prices of their respective regions were still 
determined according to a formula based broadly on the differ¬ 
ences between the contract prices for liquid milk and the regional 
pool prices. The size of the pool deductions were therefore of 
importance to this class of producer. The unweighted average 
deductions for North and South Wales and for the West-Midland 
region along with the averages for the country as a whole for 
the last three years are given in the following Table. The 
producer-retailers of South Wales obtained considerable benefit 
from the increased proportion of the region’s milk which was sold 
as liquid—largely for distant consumption. 


TABLE IV. 

Yearly Average Pool Deductions. 


Year. 

1 

! 

ill i 

8 5 | 

1 i 

South 
Wales . 

We st 
Midland. 

AH 

Region*. 


| d. 

d. 

d. 

d . 

1934-:;.'. 

... \ 3.18 

! 2.73 

3.31 

! 2.8b 

J985-S« 

... 1 8.77 

8.68 

3.83 

3.54 

1988-37 

... | 8.81 

1 

8,10 ! 

3.88 

i 

3.03 


It is seen from the Table that the national and regional 
deductions for 1988-37 were round about |d. per gallon below 
those for the previous year, although they were still somewhat 
above those for 1934-35 and considerably above the average for 
the first year of the Scheme. The deductions for the Welsh and 
West-Midland regions have, however, been consistently above the 
overages for England and Wales, 

These figures give a clue to the level of producer-retailers* 
contributions over the whole country and the relative positions of 
the regions with which wc are concerned. As would be expected 
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the producer-retailers’ gross levies were lower during 1986-37 than 
for the previous year, the actual reduction being 0.47d. per gallon. 
Those for North and South Wales and the West-Midland regions 
also showed the same trend, the decreases being slightly under 
Jd. in each case. The monthly gross rates of levy for the Welsh 
regions and for the country at large are given in the following 
Table. 


TABLE V. 

Producer-Retailer*’ Levies, 1936-37. 


Month. 

North 
Wales . 

I South 

1 Wales. 

All 

Regions. 



Pence per gallon . 

(Iclobcr 


3.75 

3.75 

3.62 

November 


3.25 

: .1.0(1 

3.03 

December 


2.62 

! 2.63 

2.52 

January 


2.80 

1 2.63 

2.58 

February 


2.80 

; 2.63 

2.57 

March 


3.06 

2.88 

2.82 

April 


3.31 

! 3.12 

8.16 

May 


2.56 

2.88 

2.84 

Jhine 


2.50 

i 2.31 

2.26 

July 


2.75 

i 2,56 

2.48 

Yugii-J 


2.31 

2.31 

2.19 

September 


2.50 

! 2.12 

, 2.21 

Unweighted Avera^e 

2.85 

| 2.70 

1 2.65 


But producer-retailers may also qualify for the level delivery 
premium which was fixed at Id. per gallon throughout the last 
contract year, and also for the special quality premiums. The 
net levies were therefore rather less than the values given above, 
although they cannot be given as proportions are unknown. 

Most of the factors which enter into the determination of 
the pool prices have now been considered. Reference must be 
made, however, to the In ter-Regional Compensation Levy which 
affects the regional pool prices but not the average returns over 
the whole country. This is a levy on all liquid sales and the 
sum built up from its proceeds is re-allocated among the different 
regions so as to assist in the elimination of any undue disparities 
in the regional pool prices. During 1986-87 this levy varied 
between Id, and 2|d. per gallon. Both the North and South 
Wales regions and the West-Midland have hitherto, by reason 
of their special characteristics, received on balance net contribu¬ 
tions from this fund, the actual amounts for 1985 86 being 
£61,558, £16,428 and £299,421 respectively. The allocations 
for 1986-87 $ire not available but as conditions in these regions 
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have not fundamentally altered it may be said that they also 
gained from this fund during the last contract year, but that 
North Wales gained much more than South Wales. 

As regards the pool prices it has been observed that liquid 
sales constituted a slightly higher proportion of total contract 
sales during 1936-87 than in the previous year, although the actual 
realised value was almost identical, while there was quite an 
appreciable increase in total receipts from manufacturing milk. 
The weighted average pool price for England and Wales worked 
out at ll.99d. per gallon which represented an increase of Jd. 
over the previous year. As would be anticipated the correspond¬ 
ing values for the Welsh regions and for the West-Midland worked 
out at a slightly lower level, although they were, as in the case 
of the country as a whole, approximately id. per gallon above 
those for 1985-86. 

A summary of the chief results of the Scheme for 1986-87 is 
set out in Table VI. 

TABLE VI. 

Contract Prices, Realisation Values, and Pool Prices, 1936-37. 


I 

Norlh < 
Wale* 

South 

Waloft. 

M'est 

Midland. 

All 

Rrifhni*. 

1 

1 

d. | 

tl 

d. 

d. 

(1) Contrnrt Prices 

for Liquid Milk ... 

i 

15.25 ! 

15,25 

15.25 

15.25 

(2) Weighted Aver¬ 
age Prices Liquid 
Sales ... ... | 

15. IS j 

15.0.‘J 

15.20 

15.21 

(3) Weighted Aver- j 
age Prices All ! 
Contract Sales ... 

14.84 ! 

14.86’ 

14.94 

15.08 

(1) Average Utilisa¬ 
tion Value for j 
Manufacturing ... , 

| 

4.96 | 

1 

i 

5.08 

1 

».oi ; 

5.75 

(.0) Credited to ! 

Region (excluding , 
.Subsidy) ... j 

r 

i 

• 1 

5,75 ; 

5.75 

5.75 

1 :> - 7s 

(5) Credited to ! 

Region (including ■ 
Subsidy) ... I 

! 

i 

5.80 | 

i 

5.80 

1 

5 80 

! 

1 

5.80 

(7) Weighted Aver- J 
age Pool Prices ... j 

| 

11.56 ! 

1 

11.80 ! 

1 

11.68 

n.99 


The increase in liquid consumption noted above has been 
achieved in spite of an increase in consumers 5 prices. It has been 
estimated that consumption per head per day in England and 
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Wales has increased from 0.370 pints in 1938-34 to 0.42 pints in 
1936-87* The milk sold by licensed producer-retailers during the 
last contract year has, however, been estimated to be lower than 
that for the previous year by some 3,000,000 gallons, the actual 
figures being 118,000,000 and 115,000,000 gallons respectively. 
There were considerable increases in milk sold liquid by wholesale 
producers, and in the amount of Tuberculin Tested milk not 
sold undei the Scheme. The publicity campaign has no doubt 
served to increase consumption, while the numbers of milk bars 
continue to increase. In September, 1937, there were 947 milk 
bars in England and Wales. South Wales contained 26, of which 
18 were in Glamorgan, and North Wales 28, of which 19 were in 
Denbighshire. 

In order that the full advantages accruing from the fixation 
of monthly contract prices for liquid milk might be realised it 
has been deemed desirable to lay down in addition minimum 
prices at which such milk and that of producer-retailers may be 
sold to the final consumers. These are based partly on the 
population of and partly on the form of local government 
authority by which a particular town or division is administered, 
the only connection with the regional structure of the Scheme 
being the retention to some extent, of the South-Eastern region 
as a distinct area. The minimum retail prices for these separate 
divisions from 1934-88 are given below. 

TABLE VII. 

Minimum Retail Price*. 



Per Twelve Monthly 
Gallon*. 


los’t-sr. 

1987-M. 

(1) All Rural Districts, and Urban Districts, and 
Municipal Boroughs of less than 10,000 

s. <1. 

t. d . 

inhabitants 

(21 Urban Districts, Boroughs and County 
Boroughs with a population exceeding 10,000 

23 1 

24 4 

but under 25,000 ... 

(3) Urban Districts, Boroughs and County 
Boroughs outside the South-Eastern Region 

25 0 

26 0 

with a population 'xeeeding 25,000 ... 

(1) Urban Districts, Boroughs, and County 
Boroughs within Ihe South-Eastern Region 
with a population exceeding 25,000 including 
the City of London and the Metropolitan 

•2S 0 

27 0 

Police District 

2 6 £ 

27 * 


During the first contract period which extended from October 
1983, to March 1984, no provisions were made for fixing minimum 
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retail prices, the only stipulation being that milk was not to be 
sold at less than the retail prices prevailing in each district. But 
during the next contract period which expired on September 80th, 
1984, minimum retail prices were set out and although they were 
not strictly comparable with those tixed for later contracts owing 
to a change in the classification of districts, it appears that they 
were rather lower than the prices fixed in the succeeding contracts. 

It is seen from Table VII that these prices remained 
unchanged during the years 1984-87. But this must not be taken 
to imply that consumers 5 prices remained stationary throughout 
this period, as these were merely the minimum prices below which 
no retailer was to sell. Retailers could sell at higher prices, and 
by mutual agreement and the sanction of the Board those 
minimum prices might be reduced in specified areas for which 
agreements were made. In spite of some reductions from the 
contract minima there was a tendency towards increase. The 
average retail prices for England and Wales and the relative 
increases in large and small towns are set out below. 



In 1982-88 the average retail price was 5.8d. per quart, so 
that the advance in the meantime has been in the region of |d. 
per quart. Those in small towns have risen somewhat more than 
have prices in large towns, the percentage increases since 1982-88 
being 27.4 and 24,1 respectively. The continued increase in 
retail prices is a rather unfortunate feature. It is true that the 
consumption estimates show an upward trend, but the reputed 
increase has been very slight in relation to the efforts to popular¬ 
ise milk and the increase in working class purchasing power. 
Events to date may not point to marked elasticity in the demand 
for milk, but over the long period demand is very elastic and 
further price increases may well nullify the advantages of special 
efforts through the medium of assisted sales or otherwise to 
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increase liquid consumption. Moreover, any substantial increase 
in consumption will only be achieved through a rising appreciation 
and a greater effective demand for milk among the general body 
of consumers. 

Numbers of accredited producers continue to increase, 
although the rate of increase is now much smaller than formerly. 
In October 1937, there were 21,111 producers on the accredited 
roll, which was 2,181 above that of October 1980, and repre¬ 
sented an increase of 11.5 per cent But during the previous 
corresponding jieriod the increase amounted to 69 per cent. The 
proportions of accredited producers in the North Wales and West- 
Midland regions have remained approximately unchanged during 
the last contract period, but the proportion in South Wales has 
increased by about one per cent, and actual numbers by about 
23 per cent. The accredited levy averaged 0.347d. per gallon 
over the year. 


TABLE iX. 

Numbers and Proportions of Accredited Producers. 



A forth | 

Wales. 

South | 
Wales. 1 

We,t1 

Midland. 

All 

Regions. 

! 

October, 1936 ... 

, ! 

! i y i 

i r<< >2 1 4.2 

I i 

I % ! 

S25| 4.3 ) 

I 

1,3(0 

of 

/° 

| 7.2 

18,930 

cv 

jo 

100.0 

July, 1937 

, 841 

i *- f >! 

1.0811 5.2 | 

1,441] 

6.9 

20,835 

100.0 

October, 1937 ... 

I HOI 

1 

! 4.‘ : 
! 

1,1 IH| >.3 | 

i i 

1,4581 

I 

| 6.9 

21,111 

100.0 


During the year 1936-37 some important amendments were 
made in the Scheme, but they mainly affect its results in 1987-38. 
Producers with four cows or less and those who sell Tuberculin 
Tested milk now have to register with the Board. Previously 
those four-cow producers who sold wholesale were exempt while 
those who sold retail had the option of paying the appropriate 
levies on their sales or 10s. (>d. f>er cow per year. The “ standard 
transport deductions 99 on manufacturing and depot milk which 
varied with individual producers have been replaced by the 
“ standard freight deductions 99 which have been standardised 
for different regions. Those for the Welsh regions at 165d. per 
gallon are at the highest level, the other regions with similar 
deductions being the Northern and the Far-Western. That for 
the West Midland is 1.35d., while the South-Eastern has the 
lowest at 1.1 d. It is worth noting, however, that the weighted 
average transport charges for North and South Wales for 1984-85 
were 2.09d, and 2.58d. per gallon respectively. According to the 

K 
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uc w arrangements all producers within a given region will have 
the same deductions except for collection charged, while the 
1987-8 contract also includes an important clause regarding this 
latter charge. 

The Board is also empowered to transfer milk from the 
manufacturing to the liquid market and from the lower to the 
higher class products within the former market if shortages occur 
in the supplies available for the higher priced categories. The 
normal activities of some farmers’ co-operative enterprises in 
Wales have been affected during the last Winter by this arrange¬ 
ment, but it must be remembered that the intention is to increase 
producers’ returns. 

The nominal contract prices for liquid milk have been 
increased to 15s. lid. per dozen monthly gallon^ and 17s. l)d. 
for Tuberculin Tested milk sold as such, while the increases in 
the minimum retail prices have already been noted. Producer- 
retailers’ levies have been standardised at Ifd. and 2^d. per 
gallon for ordinary milk sold on the level and non-level contracts 
respectively but decreasing with each step of u graded ” milk. A 
reduction of -]-d. a gallon is made off these rates for prompt pay¬ 
ment. Wholesale producers receive corresponding premiums 
for quality milk. This is a desirable feature and is in accord 
with that part of the Government’s Milk Policy 5 for improving 
the standard of supplies. In general this has been stated to be 
to ensure u maximum supplies for the consumer at fair prices 
consistent with reasonable remuneration for the producer,” and 
this will be best achieved through the realisation on the part of 
tJhe authority in whom the power of price-fixing is nominally 
vested of the consumer-reactions to the prices they may fix. 


AN ENQUIRY INFO CAUSES OF PROFITS 
AND LOSSES IN EGG PRODUCTION. 

By J. H Smith, M.Sc., 

University Uollogc, Aberystwyth. 


A wide range of profitableness in individual enterprises which 
are comparable in several of their chief features seems to be 
characsteristic of poultry farming. Economic studies of the 
industry have been mainly confined to commercial egg produc¬ 
tion but the units have varied from backyard flocks to well 
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managed specialist Hocks on general farms and also to large 
specialist units operated by managers having no other agricul¬ 
tural interest. So far as can be judged from collected records 
there is no definite positive or negative relationship between 
profitableness and the chief types of commercial unit. The most 
common explanations of the variations in the amount of the profit 
earned are differences in costs of foods, in prices of eggs and in 
the rates of deaths and general depreciation. Other suggested 
causes are differences in yield per bird, in the cost of labour per 
bird, and also in variations in the size of the laying flock within 
the different types. Most people would hazard the opinion that 
a high degree of positive relationship would be found between 
costs of foods and profitableness. There is also the expectation 
of a positive association between prices of eggs and profitableness 
and possibly most farmers would be of the opinion that costs 
of foods and prices of eggs would account for 75 per cent, of the 
variations. With the tendency for farmers to focus their atten¬ 
tion on yields it is certain that they would declare in favour of 
high yields being associated with high profits. This would be 
the case where experiences had impressed upon them the close 
relationship between yields and the health of birds. It is a 
common and well founded opinion that a high death-rate is 
associated with unfavourable financial results. 

While farmers’ lists of causal factors do not often extend 
beyond cost of foods, prices of eggs, yields and disease, those of 
economic investigators have covered a wider field. They have 
suggested a fairly close association between size and profitable¬ 
ness of units Conditions of economy of labour, economical 
lay-out of unit and the ratio of investment in capital equipment 
to investment in livestock are expected to be associated with size 
of unit. Each of these would be underlined as likely to show 
important positive relationships with profits. In view of these 
opinions' it is interesting to examine several of the more 
important causal factors in some detail. 

Profits and Cost of Foods. Information collected over a 
period of four years indicates that the changes in the average 
price paid for poultry foods are not of the same order as those 
shown for individual classes of foods. It has been suggested 1 
that as costs of feedingstuffs increased by 35 per cent, in a recent 
period this added *30 per cent, to the poultry farmers’ total costs 

1 See Journal of Ministry of Agriculture anJ Fisheries, Vol. XLIV, 
No. 10, pp. 971-2. (January, 1938), 
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because this item forms about 60 per cent, of such total. But in 
a group of flocks in Wales a very different position was found. 


Cost of Poultry Food*. 
Per cwt. 



I 

i 

Increase 


: 1935-36. 

| 

; tm-v. 

on tm-sa. 


! 

I #. d . 

i d. 

O' 

/O 

Mashes 

• | 9 7 

i 10 1 

5.2 

Wheat 

. ' 7 4 

! 9 7 

80.7 

Maize 

•; 60 

; 7 4 

22.2 

Ml Foods .. 

. | 8 a 

i 

1 

1 9 3 

1 

12,0 


The small increase shown m the costs for all feedingstuffs 
is explained by the farmers’ efforts to reduce the effect of rising 
prices by making heavy reductions in the purchases of mash and 
an increase in the quantities of maize used. 

The effect of any increase in the cost of feedingstuffs upon 
costs of production is direct, the total costs increasing with any 
increase in the cost of foods. But the effect upon profit is less 
obvious because the increase in prices of foods may be part of a 
general price movement or the reactions of individual managers 
may restrict its influence The records collected in 1085-86 show 
that the simple relationships between the average costs per cwt 
of feedingstuffs and profitableness was of a negative character, 
that is the higher profits tended to be associated with the lower 
costs of poultry foods. In the following year the simple relation¬ 
ship was positive in character, but in neither year was the 
relationship significant. While the records fail to indicate the 
reasons for these opposing results it seems probable that under 
the favourable economic conditions of 1985-86 some managers 
may have been too extravagant in the use of the relatively 
expensive mashes. Last year some farmers were too economical 
in the use of the higher priced meals and mashes and in a few 
cases heavy reductions in production occurred and these more 
than offset the saving in costs of feedingstuffs. The records show 
that where a consistent but careful feeding policy has been 
followed over the last three years reasonable profits have been 
earned. 

Most of the enterprises studied in Wales range from 150 to 
400 laying birds so that the managers are not often in a position 
to take advantage of the cheaper rates offered for orders of 
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two ton lots or more* The differences in the average prices 
paid for foods by different managers mainly arises from 
differences in the proportions of the different classes purchased. 
Nearly all managers now feed meals or mashes to their poultry as 
well as grain but the proportions range from 20 per cent, mash 
with 80 per cent, maize to 00 per cent, mash, 10 per cent, wheat 
and 80 per cent, maize. Apart from one or two cases in which 
extremely high or extremely low average costs were recorded the 
variation from farm to farm was about two shillings per cwt. If 
there has occurred any significant difference in the average cost 
arising from differences in quality the higher price would tend 
to be associated with higher profits. Alternatively if farmers 
are paying different prices for the same product the lower costs 
of foods would be associated with the higher profits. Figure 1 
shows the relationship between costs of food per cwt and profit 
per bird. 

FIGURE 1. 

Profits per Bird and Costs of Feedingstuffs per cwt. 
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The Figure indicates connections between costs of food per 
cwt and profits per bird in individual cases where costs of food 
move towards extreme points as where very high costs are 
associated with loss and a very low cost with the point between 
profit and loss. There is also a tendency for wider variations in 
costs to show themselves amongst enterprises earning the highest 
profits. But the broad conclusion is that there exists no 
important degree of general relationship between costs of foods 
and profitableness which is unchecked by other conditions. 
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Profits and Prices of Eggs. Under conditions in which costs 
of feedingstuffs amount to nearly 00 per cent, of the total costs, 
and returns from eggs to 05 per cent, of total receipts, any 
changes in the prices of these two items must, in general, affect 
to an important extent the profitableness of the industry. The 
collected information from farms in Wales shows that over the 
last three years there has been very little change in the relative 
price movements of these two items. 


FIGURE 2. 

Ratio of Cost of Feedingstuffs to Price of Eggs. 



In each of the last four years the value of 120 eggs 
has been equal to the cost of 1 3 to 1.5 cwt. of feedingstuffs and 
the following is a summary of the essential data. 


Cost of Feedingstuffs and Prices of Eggs. 
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Since 1934-35 the cost of feedingstuffs increased by 14 per 
cent, and the value of eggs by 18 per cent. These general 
conclusions lend further support to the suggestion that the 
industry as a whole has suffered less from the general movements 
in prices than is commonly supposed. 

Turning now to the relationship between the prices received 
for eggs by groups of managers and the profits earned in their 
enterprises the general expectation would be a significant positive 
correlation. The records collected during 1936-87 show yearly 
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average prices ranging from Is. Od. to Is. 9d. per dozen. 
Assuming an average yield of 144 eggs per bird these differences 
in prices would result in differences of up to 9s. Od. per bird in 
the returns from eggs. The most common range, however, was 
from Is. 3d. to Is. 5d. per dozen. Part of the higher price 
received by some farmers must be set against extra costs incurred 
in marketing and the extra price obtained is not necessarily a 
measure of the net advantage which these managers had over 
those receiving the lower prices. The very highest prices were 
obtained by those managers selling their eggs direct, to consumers 
or to retailers and in a few cases those who sold to consumers 
incurred costs of marketing which were higher than the extra 
returns obtained. 

Any advantage obtained from selling eggs at higher prices 
was either of less significance than is commonly supposed or was 
offset by some other counteracting factor for Figure 3 shows that 
there was no general tendency for prices of eggs to be positively 
associated, in any significant manner, with profitableness. 


FIGURE 3. 

Profit* per Bird and Prices of Eggs per dozen. 



The Figure shows that the average prices were highest for 
the enterprises with losses. 

Profits and Yield per Bird, A good deal of emphasis is 
placed upon the importance of improving the quality of birds 
maintained on general farms. In the absence of any counter¬ 
acting circumstances an increase in production must have an 
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obvious direct effect. The ratio of maintenance to production 
food requirements becomes less as production increases; or, in 
other words, as the yield increases the birds convert a larger pro¬ 
portion of the total food consumed into eggs and the quantity 
and cost of food per dozen eggs should therefore fall. The 
expectation of improved profitableness arising from increased 
yields certainly may be placed very high in cases where the 
average yield is less than 100 eggs per bird but when the flock 
average yield has passed 12 dozen eggs it is doubtful whether 
further substantial increases can be obtained with advantage to 
the managers of flocks kept under farm conditions. 

A general feature of flocks giving the higher yields is the 
substantially better production obtained during the winter months 
when prices are high. Flocks giving yields below 120 per annum 
often fail to produce more than 2 j>er cent, of their annual total 
(or say 3 eggs) during November. But flocks giving yields of 
100 eggs may produce as much as 7 per cent, of the total (or 11 
eggs) during November and it follows that these differences in 
the monthly distribution of production must influence the annual 
average price obtained, the higher prices being obtained for eggs 
from flocks giving the higher yields. 

The practical results, however, are less simple than 
the theoretical expectations. The profitableness of egg production 
from any given flock of birds is dependent upon its capacity for 
producing eggs in relationship to the quality and class of food con¬ 
sumed. It has already been noted that there was no marked re¬ 
lationship between costs of feedingstuffs and profitableness and 
the differences in cost of foods per cwt. were due largely to kinds 
of foods purchased. The results show that both high profits and 
losses were earned by flocks having good mixed rations and also by 
those having rations containing a high proportion of whole and 
cracked maize. It is stated that the “ kind, of mash fed, or 
the proportion of grain and mash has less relation to production 
per bird than have well-bred healthy and well-developed pullets 
with warm water to drink and regular feeding.” 2 But the real 
mistake is in assuming that good feeding with mashes and grain 
can be a remedy for poor quality birds or that the production 
of good quality birds will be independent of the quality of 
housing and the kind of food provided. 

2 Misnkr, E. G. Economic Studies of Poultry Panning in New York, 
VI. Gomel! University, Ithiea, N.Y. 



Profits ami Ironses in Egg Production . 


153 


FIGURE 4. 

Profit* and Yields per Bird. 



Yield per bird is one of the most important factors 
accounting for differences in profitableness and measurement of 
the simple relationships indicates that in each of the last two 
years 25-ttO per cent, of variations in profits could be accounted 
for by differences in yields and the chief conditions which affected 
them. 

Profit and Depreciation per liird . Very closely associated 
with yields is the problem of mortality and general depreciation. 
There is no real purpose in measuring separately the relationship 
between profits and mortality rates because this is so closely 
associated with the general costs of stock. Collected records 
indicate that costs of depreciation per bird are highest for those 
enterprises having the highest culling and selling-rates, and these 
have the lower mortality-rates. The higher production obtained 
from the flocks having the high replacement-rate, however, 
resulted in the costs of depreciation per dozen eggs being lowest. 

In addition to breeding for high production most fanners 
now introduce a large proportion of pullets into their laying flocks 
annually in order to maintain production at a maximum. Sales 
of birds from the laying flocks are influenced by four main 
considerations : 

(a) Failure of pullets to give satisfactory performance, 

(b) Need to dispose of unhealthy stock, 

(c) Need to dispose of older birds in order to provide 

accommodation for pullets, and 
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(d) Desire to reduce the laying flock to a minimum in the 
spring when eggs are cheap. 

The average price received for birds sold from the laying 
flocks is about 2s. Od. each and the records of monthly sales do 
not show any marked seasonal variation in that price. Assuming 
that the cost of producing pullets amounts to 5s. Od. per head a 
charge of 8s. Od. must he made against the total eggs produced 
during their productive life. At the beginning of October the 
general composition of the laying flock would be 58 per cent, 
pullets and 47 per cent. hens. During the year 10 per cent, of 
the birds die while a further 87 per cent, are sold and at the end 
of a year only 47 per cent, of the original birds remain in the 
flock. It follows from this that the average productive life of 
the laying birds is less than 18 months. 

Assuming a yield capacity of 144 eggs and a cost per pullet 
of 5s. Od., the variations in some conditions are easily displayed. 
Suppose 100 pullets cost £25 and each lives to complete two 
years’ laying, Lt\ the very best possible condition, and are then 
sold for Is. Od. each, the stock cost is 4s. Od. spread over 24 dozen 
eggs or 2d. per dozen, or if the sale price of hens is 2s. Od. each, 
then the stock cost is l£d. per dozen. This is a necessary 
minimum cost and as soon as deaths occur or it becomes 
necessary to cull and sell birds before they have completed two 
laying seasons, the stock cost increases beyond l|d. or 2d. per 
dozen. As deaths increase in importance the need to cull and 
sell becomes more urgent and the reduction of laying flock not 
only adds to the stock costs but also to the charges for capital 
depreciation and labour per bird. 

The general circumstances associated with deaths and 
depreciation are such that a high degree of negative relationship 
between costs of depreciation and profits might be expected. 
Unhealthy birds give rise to increased mortality-rates and lower 
yields and under the worst of circumstances the cost of deprecia¬ 
tion may be as high as 6d. per dozen eggs. The influence of the 
health of birds upon production is very important and one of the 
contributory reasons for failure to obtain any significant 
association between profits and some of the causal factors 
previously considered. Abnormally high cost of depreciation 
occurred amongst flocks suffering losses and it was lowest for 
those earning the highest profit. 
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FIGURE 5. 

Profits and Depreciation per Bird. 
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Deaths of hens in the laying trials tend to follow the heaviest 
laying period and many are caused by the immediate strains of 
production. But deaths in commercial flocks are much more 
evenly scattered over the year; they show less immediate associa¬ 
tion with the strains of egg production and more general causes 
than those in the laying trials. During 1986-87 the flocks 
recorded showed death-rates varying from 1 to 62 per cent., with 
an average of 22.8 per cent. 

Period of Production . The practice of disposing of large 
numbers of healthy laying birds in the spring because prices of 
eggs are low is not entirely justified by the information collected. 
It is a popular belief that poultry are not profitable during the 
spring, most people failing to take account of the monthly egg 
production as well as the price obtained. The probability is that 
flocks giving average yields of less than 100 eggs are only profit¬ 
able during the four or five months commencing with March. In 
the case of the better class of birds giving average yields of about 
146 eggs, profits are earned during the spring months and may be 
as important as those earned during the winter. The following 
summary based upon collected records indicates the relative 
profitableness of poultry in each month of an accounting year. 

These results indicate higher profits during the summer and 
early autumn when prices of eggs are increasing. If this estimate 
is justified it follows that mistakes may be made by reducing the 
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Monthly Costs and Returns. 
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number of birds in laying flocks in the spring. 

Under present 


methods a serious wastage of housing accommodation occurs and 
by maintaining the numbers until the autumn the total cost of 
capital depreciation is charged against a larger number of eggs. 

Profit and Size of Laying Flock. It is often suggested that 
managers of the larger enterprises are able to purchase feeding- 
stuffs more cheaply, are able to utilise their labour power more 
efficiently and, finally, that they are often in a better position to 
sell their produce on contract to hotels and restaurants at higher 
prices. Variations in prices have already been dealt with and it 
appears that in Wales the advantage does not always lie with the 
larger producers. 

Any general advantage which the owner of the larger enter¬ 
prises may have must arise from the better utilisation of capital, 
equipment and labour. It is commonly suggested that a flock of 
800-1,000 laying birds will provide full time employment for one 
man and the probability is that a flock of 1,200 laying birds is 
as wasteful of labour as a flock of 400. Few, if any, flocks 
of 1,200 layers could be managed efficiently by one man each and 
unless additional part-time employment can be found for the 
extra labour engaged wastage will result. The manager of a 
flock of 400 layers may have other interests and the time spent 
on poultry may be efficiently utilised. 

There is some evidence that the capital equipment of larger 
enterprises tends to be utilised more efficiently; that the ratio 
of investment in capital equipment to investment in livestock is 
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lower than in the case of the very smallest enterprises* The 
advantage of the larger unit is due partly to the greater use 
that can be made of hatching and rearing equipment and 
of small tools and utensils. All farmers with flocks ranging 
from 100 to 400 laying birds would require one incubator and 
one brooder but the owner of the 400 birds would use these two 
pieces of equipment, say, six times each year, whereas the other 
manager would probably use them only once. But these 
advantages are not significant in themselves and the range of 
profits and losses is equally wide for large and small enterprises. 

Summary. 

The influences which determine profitableness in egg produc¬ 
tion arise (a) amongst cost factors, (ft) amongst other factors. 
The chief cost factors and their relative weights in the total of 
costs arc—feed, 58; labour, 18; stock costs (deaths and differ¬ 
ences between costs and selling values), 18; housing and equip¬ 
ment and miscellaneous items, 10. The chief of the other factors 
are prices of eggs and what may be called the effective converting 
capacity of the hen, that is, her power of producing eggs from 
the feed, housing and other conditions provided. In the prices 
of eggs themselves there will be four sets of conditions—size 
and quality of eggs; seasonality of production; location of farm 
in respect of advantages or disadvantages in selling; and changes 
in the value of money. These factors, except that of the 
converting capacity of the hen, are more or less directly measur¬ 
able within one enterprise and lend themselves to rough 
comparisons from farm to farm. The converting capacity of the 
hens is perhaps the dominant factor, but it is not a simple one 
and its manifestations certainly arc not simple. Two flocks may 
have what appears to be about equal laying capacity of 100 
eggs a year or, say, 800 eggs in two years of expected working 
life, but in one the death-rate is 80 per cent., while in the other 
the death-rate is 10 per cent. In that case the effective capacity 
of the first flock wnll be only about 225 while that of the second 
will be 274 as compared with tlhc nominal 800, or yearly means 
of 112 and 187 against the original 150 expected. This assumes 
equal treatment of birds and that differences in effective yields 
are due to differences in birds which look or handle the same. 

But the effective yield is a reciprocal between the birds 
themselves and the supplies and conditions provided for them— 
that is, between the birds and the management. Given two 
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(locks with exactly the same initial capacity their yields will be 
different; and this may be due to many causes, but in particular, 
foods and accessories with foods may be too much, too little, 
suitable or unsuitable; housing may be suitable or unsuitable, 
sanitary or unsanitary. 

Influences in costs go much further than this. Over the 
whole range there may be (1) economical or uneconomical 
purchase and use of feeds according to the initial capacity of the 
hens, (2) labour attention to hens may be adequate or inadequate 
in relation to their initial capacity and needs, (3) housing may be 
suitable or unsuitable, economical or uneconomical, (4) size of 
flock and lay-out may lead to economical or uneconomical use 
of labour. Then in the practice of management there will be 
differences in degrees of efficiency at \ arious points. In one flock 
feed supply may be wholly appropriate and adequate, but atten¬ 
tion may be inadequate and housing poor; while in another flock 
housing may be good, attention and feeding rather poor; and 
in still another good feed and good standard of attention will be 
combined with poor housing. 

Taking into account as many as possible of the factors, the 
high complexity of the determination may be illustrated by 
giving values to indicate high or low standards for each of four 
flocks and weighting these by their assumed importance as a 
determinant of profitableness. Only very rarely are all the 
factors found to be above or below the normal standard of 
management. 
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The four owners start with breeding flocks having the same 
capacity and stamina. In tlhe case of Flock A every factor 
except situation and health is above standard; in both 
B and D four of the nine factors and in C three are 
below standard. Taking account of the relative importance 
of each of the conditions it is possible to indicate the 
relative profitableness of each flock. In the case of Flock A the 
advantage of good feeding, housing and management is offset 
by poor health and situation. Flock B exhibits all the character¬ 
istics of poor management and yet because of the general good 
health of the birds and the very important advantages of a 
good situation for disposal of produce, its relative profitableness 
slightly exceeds that for Flock A. In the ease of Flock C we 
have the combination of poor size and layout, bad housing and 
health while attention, feeding and quality of eggs are up to 
standard. Taking account of the relative importance of these 
sets of conditions it would probably be found that this flock was 
less profitable than either Flock A or B. The unfavourable 
position indicated by Flock D arises from general inefficiency. 
Two of the most important factors arc below standard and in 
the ease of feeding this is 80 per cent, below standard. The 
most favourable factor was only 20 per cent above standard 
and under such circumstances the relative profitableness will be 
below standard. 

In all collected records these and other sets of combinations 
of the different standards for the responsible factors will be found 
It is the direction and the strength of the pull of each of the 
causal factors combining to determine the direction and strength 
of the net pull which determine the profitableness of individual 
enterprises. The amount of control which managers can 
exercise in their individual capacities over many of these factors 
is great and by individual and collective action complete control 
can be instituted. The most urgent need of the industry is the 
introduction of strict control over the breeding and sale of young 
stock and sale of hatching eggs, and there is also need for fuller 
research into poultry diseases. The collected evidence shows 
that with good healthy stock, good feeding, housing and general 
management and good marketing facilities reasonable profits can 
be earned by poultry even at the present high level of costs of 
foods. 



Till*: EFFECT OF PARTIAL FIELD-DRYING 
AND ARTIFICIAL DRYING ON THE 
CHEMICAL COMPOSITION OF GRASS. 


By T. W. Fagan, M.A., F.I.C., and W. M. Ashton, B.Sc., Ph.D., 

1’ni versify College, Aberystwyth. 

The practice of grass drying is the direct outcome of results 
obtained in a number of investigations into the chemical 
composition and nutritive value of young leafy grass cut at 
varying intervals throughout the grazing season (1), (2), (3), (4). 

These investigations, conducted over a series of years in 
different parts of the country, show that the more often a grass 
is cut, the richer the product is in crude protein and the lower 
its content of crude fibre, and in addition, that the percentage of 
protein in the dry matter of such grass compares favourably with 
that found in many concentrated foods. 

As a result, artificially dried grass has become a commercial 
product, and to a certain extent, is taking the place of concen¬ 
trated foods, more particularly in the rations of dairy cows, and 
when ground into a fine state, in the rations of pigs and poultry. 

It is of interest to note that artificially dried grass is the only 
home-grown food that is sold with a guarantee as to its chemical 
composition. Further, its appearance on the market has been 
responsible for the estimation of an additional constituent in the 
commercial analysis of food stuffs, namely, carotene, the amount 
present being often guaranteed 

AvS often occurs with the introduction of a new food stuff, 
a certain amount of dissatisfaction—some not without reason— 
has been expressed at the results following the introduction of 
dried grass into the ration of dairy cows. The unfavourable 
effects are mainly due to errors committed in the process of 
production, which if not strictly guarded against, result in an 
inferior product. The most common of these is to allow the grass 
to become too mature before cutting, which results in the product 
more closely resembling dried hay than grass (see Table IX). 

What is often not realised is that the whole campaign of 
grass drying lias to be carefully thought out and planned; other¬ 
wise it is difficult, if not impossible, at certain periods of the 
growing season to avoid being overwhelmed with grass that is 
ripe for cutting, but with which it is impossible to cope. To 
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the person who dries grass for sale, bulk may be all important, 
but quantity in this respect is always obtained at the expense 
of quality. Such a product could not be classified as a 
concentrated food and is little better than a good sample of hay. 
The grass has been allowed to become too mature .and the 
percentage of protein in it may he as low as 0 per cent. 

There is reason to believe that a great deal of the grass 
cut for drying is wholly unsuited for the purpose, particularly 
owing to its advanced stage of growth and inferior botanical 
composition. In the investigations referred to (1), (2), it was 
shown that from a nutritive point of view, the leafy portion of 
a grass is far superior to the stem, and that consequently the 
more leafy the herbage when cut, the higher the percentage of 
protein in the produce. The advantage of sowing and encouraging 
the more leafy strains of grasses is well known, and for the 
purpose of grass drying this is of particular importance, for the 
produce of such grasses, provided they arc cut before becoming 
too mature. gi\cs the best type of dried grass. 

The cost of producing dried grass is influenced by a number 
of factors, the most important of which arc the cost of labour, 
fuel, power and manures, all of which are subject to variation. 
Whatever the circumstances affecting some of these, the cost 
of fuel will depend directly upon the amount of water to be 
expelled from the grass, and any means of reducing this should 
be adopted, provided the chemical composition of the finished 
product is not adversely affected in the process, and that the cost 
of collecting the grass is not increased. 

One method practised is to allow partial drying or wilting 
of the freshly cut grass in the field. This has its disadvantages 
and to many of these Roberts (5) has drawn attention. We 
found at Aberystwyth as a result of adopting this method, that 
under favourable climatic conditions grass containing 80 per 
cent, of water lost 20 per cent, of this in 24* hours, and that in 
48 hours it lost over 40 per cent. Tn view of the important 
bearing of this on the cost of fuel, steps were taken to determine 
the effect of wilting on the nutritive value of the grass as shown 
by its chemical composition. 

For this purpose, a number of grass samples were partially 
dried under a variety of experimental and field conditions. All 
the samples were chemically examined as soon as possible after 
cutting and at intervals during the period of wilting or drying. 
Tn addition to the constituents usually determined, carotene was 

h 
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determined by the method of Ferguson and Bishop (0), and the 
HCI-pepsin soluble protein by Wedemeyer’s modification of 
Stutzer’s method. 

On May 14th, 1937, a quantity of freshly cut grass was 
spread to dry on wire netting supported on a wooden frame 
standing three feet above ground. The grass during the whole 
time was exposed to the prevailing climatic conditions, the one 
variation from the general practice followed in the field being 
that the grass did not rest on the ground. 

The water content of the grass was determined with as little 
delay as possible after cutting, and representative samples were 
withdrawn at intervals extending over twelve days for similar 
determinations. The drying of each of the grass samples was 
completed in the laboratory ovens at a temperature of 85° C. 
and the dry matter thus obtained subjected to chemical 
examination The following table shows the effect of wilting on 
the different constituents determined. 


f 

Date of 
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Period of 
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in hours. 

TABLE I. 
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The weather from the 14th to the 18th of May was ideal, 
being sunny with no rain. On each of the succeeding six days, 
from the 18th to the 24th, some rain fell, making a total for the 
period of practically one inch. 1 For the remaining two days 
there was little sun and no rain. The effect of the dry and wet 
periods is seen in the percentages of dry matter, for at the end 
of the four dry days the grass had lost over 50 per cent, of the 
water it originally contained, while as a result of the rain and 
the succeeding two dry days it had taken up additional 
water. From the table it is seen that while the weather remained 
dry, the effect of wilting on the protein and carotene content 
was only slight, but the wet weather that followed had a marked 
effect, on the carotene, though the protein content appears to 
to have been unaffected. 

1 Patn obtained nt t|ie Welsh Plant Breeding Station, 
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Similar results were obtained with freshly cut grass laid out 
to wilt on a flat roof. During the first 8t» hours the weather was 
sunny with no rain and the carotene content fell from 48 to 
40 mgms. per 100 gm. dry matter, but after exposure for seven 
days with one night of heavy rain it fell to 17 mgms. The 
percentage of crude protein on the other hand showed no 
significant fall, being 22.9 and 22.5 per cent, at the beginning 
and end of the period respectively. 

These results show that sunlight and rain are important 
factors influencing the carotene content of cut grass, and in order 
to investigate their influence further, a quantity of grass was 
divided into three representative portions. One was placed on 
the frame already referred to and exposed to the prevailing 
climatic conditions, the second was spread on the floor of a 
barn, and the third loosely packed in a jute scrim bag was hung 
from a beam in the roof of the barn. 

Table IT gives the dry matter, protein and carotene content 
of the grass as cut and after wilting under these varying 
conditions. 

TABLE II. 


Date of | 
sampling . 

Period of 
wilt in y 
in hour*. 

, Percentage 

! "/ 

I dry matter. 

, Percentage j Carotene in 
! crude protein j mgms. per 100 

1 in the dry j gm. of dry 
matter. j matter. 

1957. ; 

Mh> 81st j 

9 

! 7 ' 

17.5 

45 

On Frame 
.June 1st | 

*20 

1 44 

17.4 

44) 

„ 2nd | 

44 

i 61 

I 17.5 

! 55 

„ 6th I 

150 

! 60 

17.7 

j 1* 

In liare ; 

June 1st i 

20 

| 34 j 

17.2 

40 

„ 2nd • 

44 

; 57 1 

17.6 

40 

In Jnlo Scrim j 
hay .* ! 

June 6th. 

150 

1 ; 

i I 

I 1 

17.$ 

45 


The weather for the first 44 hours was dry and sunny; 
subsequent to this there was little sun and a third of an inch of 
rain fell before the end of the period. As would be expected, 
water was lost more rapidly from the grass on the frames than 
from that in the barn, this being evident from the dry matter 
content at the end of 44 hours. Due to an unfortunate misunder¬ 
standing, the grass in the barn was removed at the end of 44 
hours, and consequently it was impossible to complete the 

comparison, 
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The influence of sunlight and rain on the carotene content 
of freshly cut grass is strikingly shown in Table II, for under the 
conditions of wilting indicated, 60 per cent of the original 
carotene was ultimately lost. The carotene of the grass on the 
frame after 44 hours* exposure to dry weather was reduced by 
approximately 27 per cent., while in the grass exposed to the 
diffused light in the barn the reduction was only 11.1 per cent. 
Of all the methods employed, the most efficient for drying and 
at the same time preserving the carotene was loosely packing 
the grass in jute scrim bags, the reduction in carotene being to 
all intents and purposes negligible. 

The difference in the percentage of crude protein under these 
conditions, as in the former cases, was of very little significance. 
Further evidence of the difference in the carotene content of cut 
grass wilting in direct sunlight on the one hand, and diffused 
light, on the other is shown in Table III, giving the carotene and 
protein content of grass wilting in the field fully exposed to 
sunlight as well as in the shade. 


TABLE 111. 


Date of 
sampling. 

|. 

Period of 

| trilling in hours. 

Carotene in mgms . 1 
per 100 gm. of 1 
dry mailer. , 

Percentage of 
crude protein in 
dry matter . 

19 a?. 

1 

i 


May 19th 

1 0 

as 

14.2 

In Sun. 

j 



May 21st 

48 

! 21 

13.9 

May 24th 

j 120 

j Hi ; 

14.fi 

In shade. 

1 

' 1 


May 21st 

i 48 

27 

15.fi 

May 24th 

{ 120 

21 

15.5 


The results show that the grass wilting in the sun suffered 
a reduction in carotene of 51.5 per cent., whereas in that dried 
in the shade, the reduction was 27.2 per cent. 

Where there is a variation in the protein, the reduction is 
very slight and the increase shown in those samples wilting in 
the shade might be accounted for by the difficulty of obtaining 
a representative sample, or to the loss of substances such as 
carbohydrates. 

A fairly complete chemical examination of each sample was 
made, and the results given in Table IV show that a considerable 
amount of leaching of the mineral constituents takes place when 
grass partly dried by wilting is exposed to rain, 
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TABLE IV. 




Percentage. 




Perm! of - 

biliea-fri'e 

\l‘li(»l>hom' ucid 

lAme | 

Potash | 

Chlorine 

wilting. 

anil. 

\ (CM)- 

(VaO) | 

(£,0) 

I <C7.) 

WiHed on frame | 


1 

1 

~ ~ 

1 


Sample as cut 
After 96 hours 

4.22 

j 0.51 

0.00 1 

1 

:;.02 

0.81 

wilting 


! 0.52 

0.59 1 

2.71 1 

0.80 

„ 288 1 
Willed on flat 

2.77 

roof. 

j 0.4$ 

0.50 1 

1 

2.0« 

| 

0,50 

Sample as cut 
After »%' hours 

| 8.15 

1.02 

0.74 1 

1 

1.4J 

| 

1.15 

wilting 

! 7.68 

1 0.90 

0.08 1 

;u*9 

j 1.18 

„ m „ 

5.70 

| o.yi 

0.01 j 

2.78 

| 0.09 


The sample wilted oil the frame is that already referred to 
in Table I. No rain fell during the iirst four days, but for the 
six days following, some rain fell each day; the last two days of 
the period, however, were dry with little sun. While the weather 
was dry, the loss in the constituents determined was small, but 
following the rain the loss was appreciable, especially in the 
case of potash and chlorine. The sample wilted on the Hat roof 
shows similar losses, the loss of potash am! chlorine being again 
quite appreciable. 

The results so far recorded show that the reduction in 
carotene may be as high as 06 per cent, when gmss is exposed 
to the action of sunlight and rain for a period of twelve days. 
In practice it is unlikely that grass would be allowed to wilt for 
more than one or two days where grass drying is the ultimate 
aim, but in this particular case the object was to ascertain the 
extent of the changes in protein and carotene over a prolonged 
period. 

To determine the changes occurring under practical conditions 
in the field, samples were obtained from two sources, one 
employing a Kaloroil and the other a Billiugham drier. Samples 
of the freshly cut grass were taken in the field and divided into 
two parts; one was examined as taken in the field and the other 
enclosed in a wire mesh was passed through the drier and dried 
along with the bulk of herbage. Similarly, samples of wilted 
herbage were taken after 24 and 48 hours; these were examined 
and compared with the corresponding dried grass produced from 
them. 
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In Table V the protein and carotene contents of a number 
of these samples arc shown. 


TABLE V. 


_ - ... 

— - — 

■ - — 

■ - 

— - 







fn 

the dry matter. 




o 


Mgms. carotene i 

Date of 


’S'.S 

5* 

e 

Percent- 

100 gm . 

|- 

sampling. 

Q> C 

.*1 i 3 2? 

£ 

aye 

hi 

Jn 



i-’C > 

y rs o 

cu ^ 5 

of crude 

freshly 

dried 



-c 

a, c c 

protein. 

cut grass 

grass 

1987. 







June ‘2nd 


1 o 

20 

1 U» 

49 

28 

3rd 


24 

25 

18.9 

42 

25 

4-th 


48 

58 

14.9 

37 

24 

June 14th 


0 

]<j 

13.2 

44 

29 

loth 


24 

33 

12.7 

30 

27 

June 15th 


o 

22 

13.3 

38 

25 

16th 


24 

30* 

18.0 

33 

20 

June Kith 


0 

18 

15.4 

46 

37 

17th 


24 

32 

1 1.8 

34 

30 

June ‘21st 

s 

0 

21 

10.2 'i 20 

15 

22nd 

« 

24 

44 

9.5 

19 

11 

23rd 

.s 

18 

50* 

1 L7 

18 

18 

June 24 III 

£ 

0 

19 

1 1.8 

18 

28 

2.1th 


! 24 

m 

18.1 

00 

20 

June 24th 


1 0 

22 

11.9 

31 

12 

2.1th 


1 24 1 

24 

11.9 

28 

13 

July 19th 


1 0 

17 

17.2 

4 4 

25 

20th 


I 24 

i 

27 

17.0 

30 

21 

\ug. 23rd 


0 ) 

19 

15.4 

41 

21 

23rd 


3 ! 

29 

1,».4 

40 

20 

24th 


28 j 

47 

14..9 

27 

20 

Aug. 19tli 


. i 

18 

18.1 

45 

2ft 

20th 


(inside 1 







heap) | 







21 | 

18 

18.0 

40 

22 



(outside 






j 

heap) 






| I 

24 

30 

J7.9 

12 

23 

! 

« i 

(spread 





j 


thinly 





1 

1 

i 

on field) 





! 

i 

1 

24 

1 

41 

l(i,4 

3(i 

24 


The results given in Table V lead to a number of important 
conclusions. In the first place it is evident that herbage contain¬ 
ing 10 to 24 per cent, of dry matter loses very considerable 
amounts of water when allowed to wilt for 24 hours, the dry 
matter content increasing to between 24 and 44 per cent. After 
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a period o£ 48 hours the dry matter content, originally about 
onedifth ol the total weight, may, under favourable conditions, 
amount to more than half the bulk of the herbage. In other 
words, to produce one ton of dried grass from the un wilted 
herbage, 4 tons of water need to be expelled, after 24 hours 
wilting from 1.3 to 3.2 tons, while after is hours only one ton 
of water requires evaporating. When it is realised that a drier 
with a reasonable thermal efficiency requires 1 lb. of coke to 
evaporate 0 lb. of water (7), considerable reduction in drying 
costs should accrue from successful wilting. Data given by 
Roberts show that partial held drying resulted in a saving in 
fuel and power costs of eleven shillings and tenpence per ton 
of dried grass (5), but as pointed out by this authority, the year 
1936 in which the data were collected was particularly unfavour¬ 
able for successful wilting. 

Under practical field conditions the effect of wilting on the 
carotene content resembles fairly closely that found under the 
experimental conditions already referred to. The decrease m 
amount of this constituent present in freshly cut grass was found 
to vary from 10 to 27 per cent, after 24 hours, and from 24 to 
31 per cent, after IS hours' wilting respectively. As would be 
expected, the amount lost was largely dependent upon weather 
conditions. 

The important consideration from the practical point of 
view, however, is not the carotene content of the freshly cut 
grass, but that of the dried product, and the data given in 
Tabic V are of particular significance in this respect. The results 
show that despite the large difference in the amount of carotene 
in freshly rut and wilted herbage, this difference is not nearly 
so pronounced in the dried grass produced from them : for under 
practical conditions* so much carotene is lost in the process of 
drying that the loss incurred during wilting does not appear to 
be of great importance. Reference to Table V shows that in 
the ease of the grass cut on the 23rd of August, the carotene 
content fell from 41 to 27 milligrams per 100 grams dry matter 
after 28 hours’ wilting, ami that, there was no significant 
difference in the carotene content of the dried grass produced from 
the freshly cut. herbage and that made from the herbage after 
wilting for 28 hours. 

The loss of carotene in drying varied within wide limits, the 
average percentage loss in 03 samples being 33. In only two 
instances was the loss under 10 per cent., and in 59 of the samples 
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it varied from 10 to 60 per cent. Two samples lost.over 60 per 
cent, of the original carotene, the maximum percentage loss 
recorded being 64.5. 

These results show quite clearly that considerable amounts of 
carotene are lost both during the process of artificial drying and 
partial field drying. However, the data suggest that the carotene 
content of the final dried product is more or less the same whether 
wilting is practised or not, for it appears that during drying, 
more carotene is lost from freshly cut than from wilted Tierbage, 
this loss frequently amounting to 50 per cent. 

This effect of drying on the carotene content is further 
illustrated in Table VI. 

TABLE VI. 

('arolcne in milhyrums per 
WO (fins, dry mailer. 

Freshly- i Dried Ovcn-drinl 

c lit grass, j grass. grass. 

32 ! a 

32 2 i> ! 10 

33 23 j 15 

32 23 | 9 

29 23 , 32 

41 23 14 

40 20 20 

27 20 ? 

29 25 13 

37 17 9 

45 23 14 

86 24 19 

42 23 20 

4f> 22 11 

The results shown in Table VI were obtained with a 
Kaloroil drier at Pwllpeiran—the Welsh Plant Breeding Station 
Calm Hill Improvement Centre—where the in-going air reached 
temperatures between 150" and 180 1 ’ C. and the out-let air 
165° to 140° C., the actual drying taking about 20 minutes. The 
oven-dried grass on the other hand was chopped and spread on 
trays and heated for 24 hours at a temperature of approximately 
85° C, 

The effect of drying on the carotene content is very striking. 
Decreases up to 50 per cent, are seen to accompany the rapid 
drying of grass, the average being 80 per cent.; while during pro¬ 
longed drying in the oven, an average of 64 per cent, was lost. 
From the point of view of carotene preservation, drying at 


Type of herbage. 


Cocksfoot S. 2 (i 

Cocksfoot S. 37 

Timothy S. 48 

'Timothy S. 5J 

Perennial rye-grass S. 10J 

Mixed herbage 

Mixed herbage 

Mixed herbage 

Mixed herbage 

Mixed herbage 

Mixed herbage 

Mixed herbage 

Mixed herbage 

Mixed herbage? 
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relatively high temperatures appears to be a much more efficient 
method than prolonged drying at low temperatures. 

In the preliminary experimental work with comparatively 
small samples of grass no significant difference was found in the 
crude protein content of the grass after wilting for long periods 
(Tables 1 and II). Similar results were obtained when wilting 
took place in the field, though wider variations are met with 
in the results shown in Table V, probably due to the difficulty 
of obtaining representative samples. 

' It would appear from these results that from the purely 
chemical standpoint, dried grass produced from wilted herbage 
is generally as rich in protein and carotene as that made from 
freshly cut grass. It should be remembered, however, that 
fermentation which occurs in freshly cut grass must result in 
losses of dry matter during the period of wilting, and that such 
losses are much greater when the material is subjected to heavy 
rain. That wilting has undoubted advantages to the grass drier 
is obvious, but these are liable to be nulliiicd by unfavourable 
climatic conditions. 



TABLE VII. 

i 

j /V/ ccntayc crude 

protein in 
dri? waiter. 

1 Vc.recnluije diyetrtibilil t/ 
i of the crude protein 
| (/ ICl-pepm* tohbiUty). 

Type "I 

; 



i 



herbage. 

i ^ 


£ 

, Z 




f a\ 

i -w 



| 


7 


i 1§ 
i z s 

i fci Ci 

£ & 

O Si 

a 

! £ S 

5 H 

>3 CR. 

- % 
r as 

t £ 

© 

Cocksfoot S. 20 

J IW 

Ml. 2 

14.0 

1 57 

81 

0 7 

Cocksfoot S. Ji? 

... ! 11.5 

13.4 

14.7 

! 59 

7<> 

7 ! 

Timothy S. 48 

... ; ns 

14.1 

15.1 

i 59 

7 7 

75 

Timothy S. 51 

. ! 1 0.0 

14.5 

IS.5 

! «:i 

79 

09 

Perennial rye-grass S 

. 101 15.1 

14.2 

15.2 

i « 

8J 

75 

Mixed herbage 

... 1 10.8 

15.4 

15,5 

09 

77 

73 

Mixed herbage 

18.5 

! 15.4 

17.0 

; 08 

72 

70 

Mixed herbage 

l(>.1 1 


! 10.0 

1 o:? 

74 

08 

Mixed herbage 

... ' 14.9 

15.5 

i 14,7 

| 55 

| 79 

71 

Mixed herbage 

... 20. t 

18.4 

| 19.0 

; 74 

! 79 

71 

Mixed herbage 

... ' 18.8 

18.1 

I 18.0 

1 

! 74 

i 

| 81 

70 


The foregoing discussion has been mainly concerned with 
the effect of wilting on the carotene and protein content of grass, 
as well as the loss of carotene during the process of drying. 
A matter of equal importance from the nutritional point of view 
is the effect of drying on the protein content and its digestibility. 
The results of a number of determinations made to investigate 
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this are summarised in Table VII. In addition this table illus¬ 
trates the influence o! rapid drying compared with slow oven* 
drying on the total and HCl-pcpsiu soluble protein. 

The results show that the percentage ol crude protein in the 
freshly cut and oven-dried grass is very similar, whereas with 
one exception the grass dried in the drier contains a lower per¬ 
centage of this constituent. It would, therefore, appear that 
rapid drying at a relatively high temperature lowers the protein 
content of the original herbage to a greater extent than does 
prolonged drying at lower temperatures in an oven. The average 
difference in the protein content of the freshly cut and dried 
grass is 1.?* per cent , which represents a percentage decrease of 
approximately 8 per cent. 

The tendency for herbage to lose more of its crude protein 
when dried in a drier is again indicated on comparing the crude 
protein content of grass dried by each method. Thus of 100 
samples, portions of each of which were dried in a drier and an 
oven, the percentage of crude protein was higher in the oven* 
dried material m eighty-three instances. 

The results showing the influence of drying on the digest¬ 
ibility of the crude protein should be interpreted with caution, 
for it would seem from these results that the protein of freshly 
cut grass is the least digestible, whereas the figures in Table VII 
show that drying for 12 hours in an oven certainly lowers the 
HCl-pcpsin solubility when compared with rapid drying. The 
above determinations, it should be pointed out, were carried out 
on the freshly cut grass, chopped into lengths of ‘ to J of an inch, 
while the dried grass was ground to pass a l/(>t<th inch sieve of 
a Christy and Norris mill. It has been shown that lineness of 
division has a considerable effect on the digestibility of grass as 
determined by this method (8). The pure species referred to 
in Table VI were again cut later in the season, chopped as 
before, and suitable weights placed in a mortar together with 
silver sand rendered nitrogen-free The grass and sand were 
then vigorously ground together, the mixture washed into a 
beaker and the digestibility determined in the usual manner. 
For purposes of comparison, determinations were also made with 
the chopped grass not pulverised with sand. The results 
obtained are given in Table VIT1. 
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TABLE VIII. 


Type of 
herbage. 

Percentage crude 
protein in 
dry matter , 

Percentage ll(1-pcpsiu 
solubility of the crude 
protein 

Z 

*sz •» 

£ 2 
as. 

'Ss 

C 5 

‘S 

i i 

1 E 

C Ci 

■e v 

. 

ft 1 

cu r 

.2 X 

aa. 

| 

£41 

Dried 

grass. 

£ 

*§ . 
|I 

O 

C ocksfoot S. 2(» 

18.6 

17.7 

18.7 


1 

7 g t 

,, 

JK 

Cocksfoot S. ,‘17 

18.8 

17.4 

18.4 

5.) 

71 ! 

81 

75 

Timothy S. is 

18.1 

lti.1t 

17.a 

t>4 

:« j 

81 

77 

Timothy S. 51 ... 

! 17.7 j 

| 16/J 

lti.8 


7<i j 

7S 

Vi 

Perennial rye¬ 

j 

! 


I 

i ! 



grass S. 101 ... j 

15.7 

11.8 

! 

15.1 

i 

<»L 

1 ! 
1 1 

8*2 
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The results shown in Table VIII confirm those given in 
Tabic VII with regard to the decrease in protein content caused 
by rapid drying. The mam purpose of Table VIII, however, is 
to show that the HCl-pepsin solubility of the protein depends 
to a very large extent on the physical condition of the freshly- 
cut grass; for in the case of the pulverised material the protein 
digestibility is from 12 to 19 per cent, higher than in the grass 
chopped into lengths of from £ to j inch. It is reason¬ 
able to suppose that more efficient pulverisation would increase 
the digestibility still further but without more complete inform¬ 
ation on this point there is no justification for comparing these 
results with those for the Jinely ground dried grass. It may, 
however, be said that the protein of dried grass is highly soluble 
in the solution of UCi-pepsin used for determining protein 
digestibility, and that dry mg in an oven at 85 C. for 24 hours 
has a deleterious effect on its digestibility. 

It is a well recognised fact that high yields of grass are 
generally obtained at the expense of quality, and that although 
such a system of management yields a higher total of crude 
protein from a given area, the chemical composition of the pro¬ 
duce cannot compare with that of the smaller bulk from a similar 
area cut at a suitable stage of growth for the production of dried 
grass of high quality. This is illustrated in Table IX, where the 
yield and chemical composition of grass cut from the same area 
at different dates are given. For purposes of comparison, a 
sample of hay from the same field is included, which was put 
through the drier after wilting for five days, though the original 
intention was to harvest it in the usual way. 
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TABLE IX. 
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The cut taken on the 7th June represents the growth from 
May 3rd, 1937, when the previous cut was taken—a period of 
live weeks. The herbage was stemmy and the yield of dried 
grass per acre was 20 cwt., the produce both in appearance and 
chemical composition more closely resembling hay than dried 
grass. From the same area cut on the 20th July—that is after 
a period of six weeks—the produce as dried grass was but 5 cwt. 
Kefcrence to Table IX, however, shows that the latter contained 
over 17 per cent, of crude protein* whereas the more bulky pro¬ 
duct contained only 10.8 per cent., slightly less than the hay cut 
on June 14th. When allowance is made for moisture, the grass 
and hay dried on June 7th, July 20th and June 14th, yielded 
2.0, 0.8 and 5.2 cwt. of crude protein per acre respectively. The 
temptation to sacrifice quality for bulk when dried grass is pro¬ 
duced for sale is readily seen from the above figures. It cannot 
be too strongly emphasised, however, that the bulky product is 
nothing more than good hay and should not be designated 
“ dried grass 99 if by such a product one means a foodstuff of 
the nature of a concentrate. In addition to the higher protein 
content of the less bulky product, it has all the characteristics 
of younger grass, c.g., a higher ether extract and phosphoric 
acid content and a low r er percentage of fibre. It is evident from 
these results that there is no hard and fast rule regarding the 
time which should elapse between successive cutting of herbage 
for drying. As in the case of rotational gracing, so in cutting 
grass for drying, the management must be guided by the stage 
of growth in order to obtain the best results. As suggested by 
Chevelev, “ it is better to make into silage the most forward 
fields, or to let them go for early hay, and continue to dry the 
youngest grass available.*’ (7). 



Chemical Composition oj Grass . 


178 


In our work with dried grass, we have unfortunately had 
ample evidence of the inferior nature of the material produced 
as a result of cutting when too mature. Thus 00 samples of 
dried grass were examined in 1087, all representing the product 
dried under practical farm conditions, and it is of interest to see 
how near these approach “ best quality 99 dried grass in protein 
content. Cheveley (7) for rationing purposes classifies dried grass 
into the following groups :— 


Dried grass. 

Be si quality. 

Medium quality. 

“ Svyer hay.'* 

Percentage of 

! 

i 

i 

mule protein ... 

i IK oc over 

i 

! ,s 

1 12 

1 


Of the (>9 samples analysed only nine contained over 18 per 
cent, of crude protein, the highest and lowest protein contents 
found being 21.0 and 0.5 per cent, respectively. 

In Table X these 80 samples are classified on the basis of 
their protein content. 


TABLE X 


Percentage of crude 
'protein. 

A fumtivr of samples. j 

Expressed as percentage 
of 1o1al m 

IS or o\er 

9 

l:; 

r» to 18 

25 

36 

U to 15 .. ... . 

?s 

41 

Liiflcr 12 .. ... 

7 

10 


The above classification, it should be pointed out, is based 
on the percentage of crude protein in the dry matter and a less 
favourable result would be obtained if this had been expressed 
on the dried grass as sold, containing as it does 2 to 10 fl per cent, 
of moisture. 

It is very evident from the above results that a great deal 
more attention must be given to the management of grassland set 
aside for grass drying, if the produce is to compare with 
concentrated foods. Leafy strains of grasses should be grown 
and cut before becoming too mature, thus giving a product rich 
in both crude protein and carotene. In conclusion it is of interest 
to consider the relationship which exists between the amounts of 
these constituents in grass of this character as well as in more 
mature grass. 
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TABLE XI. 

The Protein and Carotene content of t jr ass. 


Percentage crude 
protein in 
dried grass. 

Mgms. carotene per 100 gm. dry matter . 

Freshly cut grass. 

Dried grass. 

22.9 

" m \ 68 

52 

22 .6’ 

60 

44 

21.4 

46 

24 

20.2 

55 

42 

18.1 

45 

26 

16.7 

46 

28 

15.6 

48 

24 

14.0 

3.5 

21 

18.0 

3 ii 

20 

11.8 

86 

19 

10.2 

26 

15 

9.5 

19 

14 


The results given in Table XI are typical of those obtained 
in this investigation, and suggest that a fairly dose positive 
correlation exists between the protein and carotene content of 
grass. That this is so was also suggested by statistical analysis 
of data giving the amount of these constituents in 57 samples. 
The coefficient of correlation (r) existing between the protein 
content of dried grass and carotene in freshly cut grass was 
-t 0.76 ±0.06; and between the protein and carotene of dried 
grass -f 0.68 ±0.07. It is interesting to note that a higher correla¬ 
tion exists in the former case, the lower figure obtained in the 
latter being probably due to the varying amounts of carotene 
destroyed in drying the different samples. A somewhat higher 
correlation between the protein and carotene content of dried 
grass was obtained at Jealott.’s Hill (9). 

Summary and Conclusions. 

This paper gives the results of an investigation undertaken 
to determine the influence of wilting and artificial drying on the 
chemical composition of grass. It should be pointed out that the 
following conclusions are based mainly on one year’s work carried 
out in 1987. 

(1) It was found that partial field drying or wilting for 
prolonged periods under unfavourable climatic conditions may 
destroy as much as 66 per cent, of the original carotene. 

(2) Much larger amounts of carotene are lost when herbage 
is fully exposed to sunlight than when wilting takes place in 
the shade. Rain was found to accentuate this loss of carotene 
still further. 
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(8) No appreciable amounts of carotene were lost when grass 
was allowed to dry in jute scrim bags. 

(4) Herbage allowed to wilt under practical field conditions 
lost from 10 to 27 per cent, of its carotene after 24 hours, and 
24 to 81 per cent, after 48 hours. 

(5) That under favourable climatic conditions wilting can 
effect an appreciable reduction in th ? cost of artificial drying is 
shown by the fact that grass under these circumstances lost over 
80 per cent, of its original water content. This advantage, 
however, may be completely annulled by rain. 

(0) Wilting under both experimental and field conditions 
appeared to have little effect on the percentage protein present- 
in the dry matter. 

(7) Artificial drying in two types of mechanical driers was 
found to effect, decreases in the carotene content varying within 
wide limits, the average being 88 per cent. 

(S) Despite the large amounts of carotene lost during wilting, 
the carotene content of the dried produce appeared to be more or 
less the same whether wilting had been practised or not. 

(0) Prolonged drying at lower temperatures was found to 
be more destructive of carotene than the higher temperatures 
employed for shorter periods in mechanical driers. 

(10) Rapid drying in a Kaloroil drier appeared to reduce the 
protein content of fresh grass, whereas the prolonged drying in 
the laboratory ovens had little effect on this constituent. 

(11) r l%e protein of grass drifd in mechanical driers was 
found to have a much higher ITC1-pepsin solubility than that- 
dried at lower temperatures for longer intervals in the laboratory 
ovens. Sufficient evidence was not obtained to show" whether 
the protein of freshly cut grass suffered in digestibility as a result 
of drying. 

(12) Data are given which show that the HCl-pepsin solu¬ 
bility of the protein in freshly cut- grass is largely dependent upon 
the state of division of the material digested. 

(18) Ample evidence was obtained during the investigation 
confirming previous work which showed that bulk of grass is 
always obtained at the expense of quality. 

(14) Our results very definitely indicate that before 
mechanical grass drying becomes a part of ordinary farm prac¬ 
tice, a great deal of research work has yet to be carried out if 
the best, results arc to be obtained from dried grass 

(15) Statistical analysis of results for 57 samples suggests 
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that a fairly close positive correlation exists between the protein 
content of dried grass and the carotene content of the freshly cut 
and dried herbage. 

Our thanks are due to Professor R. G, Stapledon, 

M.A., and his staff and to Stanley M. Bligh, Esq*, Cilmery Park, 
Builth Wells, for the facilities they provided in the taking of 
samples and in the carrying out of this work. 
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PASTURE IMPROVEMENT AND THE 
ERADICATION OF BRACKEN AND 
RUSHES. 

By Moses Griffith, M.Sc . 

Lands Director, Calm ITill Improvement Scheme. 


Probably the greatest problem confronting the hill farmer 
when he plans out a pasture improvement programme is bracken 
infestation. He finds that his most amenable slopes of bill 
land are densely covered with bracken, During the last three 
or four decades there has been a tremendous increase of bracken 
infestation on hill land due to two factors, namely, the resting 
of the plough and the diminution in the numbers of cattle 
grazing on hill pastures. 
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It is a general belief that land which is densely covered 
with bracken is capable of producing good crops and pastures. 
It used to be said in Wales that land which would grow bracken 
could be valued in gold, land where gorse and furze grew in silver, 
and heather-covered land in copper. 

Numerous experiments have been carried out to test the 
efficacy of various chemicals, and whilst sulphuric acid, sodium 
chlorate and other plant poisons, even in fairly dilute solutions, 
will kill the bracken fronds, fresh growth starts almost 
immediately. The two most efficient chemical bracken eradic- 
ators so far tried have been calcium chlorate and sodium 
chlorate. These two chemicals, if uppiied evenly at the rate of 
2 ewt. per acre in powder form, will completely kill all vegetative 
growth, and if applied during Fewruary or March, even to land 
very heavily infested with bracken, hardly any growth will take 
place on that plot for a very long time. The writer applied 
these tw r o chemicals to heavily infested bracken areas in 1931 and 
even now very little bracken has come back. There is also one 
great advantage with this method, namely, that if the dead, 
dry herbage is burnt in dune one has a seed-bed ready made for 
sowing grass and clover seed. If these chemicals could be 
bought at about 5j- per ewt. it would probably be the most 
economical method of bracken eradication and preparation for 
pasture improvement. Unfortunately, the price is now nearly 
35/- per ewt. 

The other method of bracken eradication is to cut twice a 
year, during the latter part of June and the latter part of 
August, or. if only one cutting is possible, in the middle of 
July. 

It is probably true to say that if bracken infested land is 
ploughed fairly deeply, half the battle of bracken eradication 
is won. 

When the Cahn Hill Improvement Scheme was established, 
some members of the Committee were desirous that a demon¬ 
stration should be carried out to show what could be done to 
improve a block of hill land with horse labour only. Field No. 
11, being fairly near the homestead, was chosen for the purpose. 

The held under review is a block of enclosed hill land with 
bracken growing breast high and at that time was to all intents 
and purposes nearly useless for grazing. The pasture was com¬ 
posed of Yorkshire fog. a little bent and no wild white clover. 
Its greatest economic value was as a holding paddock overnight 
for sheep on their way to the mountain. 

During the winter of 1933-1934 this block was ploughed. 

* . M 
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The flatter portions were ploughed with a two horse team draw¬ 
ing a single furrow plough. The steeper portions were ploughed 
with a three horse team drawing a two furrow plough, ploughing 
one way and returning up the slope empty. As a matter of 
fact, the slopes were so steep that it was a stiff task for three 
horses to pull the empty plough up the hill. 

The held was not sown until the latter part of May, 1934, in 
order that the first crop of bracken fronds could be crushed 
during the process of harrowing. The following seeds mixture 
was used together with 3 lb. rape and 2 lb. turnips per acre 
as a nurse. 

Wiltl whin* dmrr dressings 
Perennial rye-grass 

('orksfoot 
Ofstpcl dogstail 

At the time of seeding the field was dressed with 6 cwt. Basie Slag 
and 1 cwt. Nitro Chalk pe r acre. 

Early in August, 1934, 106 store lambs were turned on to 
the rape and turnips for fattening. These lambs made a total 
live weight increase of 65* lb., equal to 94 lb. per acre. 

As soon as the iambs were taken off the field, the bracken 
was cut,—with a mowing machine on the flatter portions and 
with a scythe on the stcei>er slopes. During the subsequent 
years, the policy has been to use this paddock as a pasture for 
sheep during the winter months and as a night pasture for the 
dairy herd during the summer. It is very convenient for the 
latter purpose as the cowman’s cottage is elosc-by. 

The bracken was cut twice during 1935, twice during 1936 
and once only in 1937. No actual counts of bracken have been 
taken, but it would be safe to say that the bracken content of 
this pasture has been reduced to a negligible quantity. 

Other experiments have been carried out on the eradication 
of bracken, as for example, cutting twice a year after ploughing 
and cutting twice a year without the initial ploughing. The 
correct period of cutting, say the middle of June and the middle 
of August in the first instance, tends to become a few days lr »ter 
C \ cry year as the bracken weakens. 

The most successful experiment on the eradication of 
bracken has been the one described above and the most import¬ 
ant points may be summarised as follows ;— 

1. Initial ploughing is of considerable help to get the 
bracken under control. 

2. Cutting twice a year for the first three years and once 
the following years. 

3. The grazing of cattle during the summer months. 


s lb. \ 

20 | per acre. 

10 „ 

<> „ 
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A combination of the above three factors has converted an 
area so heavily infested with brack (in as to be practically worth¬ 
less for grazing into a good pasture. 

It is too soon to say for how many years the sparse bracken 
population will have to be cut once a year in order to eradicate 
it completely, but it must be emphasised that once bracken 
eradication is commenced, it is essential for success to carry on 
unremittingly year after year without u break. If cutting be 
omitted ont year, the bracken comes up the following year 
with a great deal more vigour. Some people hold that cutting 
once a year, in July, is nearly as good as cutting twice a year. 
It is certainly better to cut once a year regularly than to cut 
two or three times one year and then miss the next year. The 
work must be carried out systematically. 

The harrowing of the young shoots as they come through 
the soil is also advocated by some people. This has been 
tried, but continual cuttmg in the young stage does not seem 
to have nearly as good an effect as cutting later in the season. 

For reasons stated previously, the grazing system adopted 
for this field was as follows,—heavy intermittent grazing 
with sheep during the winter and spring months with fairly long 
rest periods, followed by another rest period in early summer and 
grazing with cattle only during the summer months—mostly night 
grazing. In stating this fact, it ought to be explained also that 
the day paddock for the cattle was the rush-infested field which 
is also being improved. 

It is difficult to estimate the stock carrying capacity of this 
pasture before it was improved. Owing to the very heavy 
bracken infestation it was practically useless in summer for 
grazing and again in winter, owing to the dead bracken covering 
the ground, it was practically useless for stock. A fair estimate 
of its stock carrying capacity in this state would be less than 
one store ewe and one store lamb per acre per annum. The 
average figures for the grazing obtained for the past three years 
on the improved swards with the bracken diminishing is as 
follows. For the winter months, the average stock carrying 
capacity has been 2.6 sheep per acre for the full possible grazing 
period and during the summer months the average for the three 
years is equivalent to 3.6 sheep per acre for the maximum possible 
grazing period. It ought to be explained here that owing to 
having to use the cattle to keep down a new sward the grazing 
for the summer of 1937 is abnormally low and the block was 
rested longer than usual in order to increase the winter stock 
carrying capacity. 
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To get the maximum grazing results from an improved 
sward it is beneficial to give two rest periods, one in early 
summer and one in early autumn, especially if the pastures are 
to be grazed hard by sheep during the winter months. It should 
also be emphasised that every pasture should be grazed bare or 
mown over at least once during the summer months. 

From observations made of land ploughed the same year 
and sown with a similar seeds mixture but not grazed with cattle, 
the diminution of bracken has been less pronounced. 

When the Cahn Hill Improvement Scheme took over the 
present lands, the bottom part of a field called Rhos-y-popty, 
which is approximately sixteen acres in extent, was infested with 
rushes. These rushes, when mown in July, 1988, provided a 
good deal of litter for the stock during the following winter. A 
second crop was cut in September, 1988, and again collected. 
The rushes were again mown during a period of hard frost in 
January, 1934, and they have been mown twice a year ever since 
in late June and in September. 

This field was reclaimed bogland, probably reclaimed in the 
time of Thomas Johnnes early in the nineteenth century, and it 
is intersected at short intervals with old fashioned stone drains. 
The peat lias shrunk so much in some places that the old stone 
drains art 1 now literally on the surface. Some of the oldest 
inhabitants of the district can remember good crops of potatoes 
and corn growing on this field. 

The original herbage was composed mostly of bentgrass, 
Yorkshire fog, sheeps’ fescue, Nani us, IaizuUi , Juncu s, with some 
Malinin in places. 

During the winter of 1933-1931 the whole area was drastic¬ 
ally harrowed with New Zealand harrows. One half of the field 
received a dressing of basic slag and the other half, which was 
practically pure peat, a dressing of gafsa phosphate at the rate 
of 6 cwt. per acre. During May, 1934, the whole area was sown 
with cleanings of wild white clover and perennial rye-grass. On 
the drier and less peaty slopes, the seeds, especially the wild 
white clover, took well and a tremendous improvement was 
noticeable even during the first year. The take of the seeds on 
the upper part was not nearly as good and whilst fairly big areas 
contain a high percentage of wild white clover, there are areas 
which show very little improvement. 

On the whole, the stock carrying capacity of this field has 
been tremendously increased. Its greatest use previously was as 
a day pasture for the dairy cattle during June and July. During 
the last four years this field has carried during the summer 
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months about eight horses and ponies and about nine or ten 
cows during the day time. 

It has also during parts of the winter carried a very heavy 
stocking of sheep. Being practically surrounded by woods, it is 
one of the most sheltered fields on the farm and during rough 
weather sheep are brought down into this field from the more 
exposed areas. 

The field received its second dressing of gafsa phosphate 
during the winter of 108fi-1937. Its stock carrying capacity has 
been greatly increased and the rush infestation has been reduced 
to an almost negligible quantity. The amount of rushes present 
now is not sufficient to hinder or shade the growth of the better 
grasses and clovers. Cutting twice a year is being continued in 
order to eradicate them completely. 

The stocking of this field during the summer months, 
especially as regards horses, is such as to keep the pasture very 
bare, as a matter of fact, too bare to do stock well, but this 
method increases the wild white clover content of the pasture 
and helps to keep the rushes in check. 

The treatment of this paddock indicates that even heavily 
infested rush land devoid of wild white clover and of little 
grazing value, can by the above methods be improved so as to 
produce a fairly good pasture for horses and cattle and that the 
rushes can be so reduced by continual cutting and hard grazing 
as to detract very little from the grazing value of the field. 
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THE COMPOSITION OF NATURAL HILL 
PASTURES UNDER CONTROLLED AND 
FREE GRAZING, CUTTING AND 
MANURING. 


By W. E. J. Milton, M.Sc., N.D.A., 

Welsh Plant Breeding Station, Aberystwyth. 


An experiment designed to provide data on the palatability, 
yield and composition of natural hill swards with and without 
the application of fertilizers was commenced at two hill farms in 
the Aberystwyth area in 1930, reports of which have been pub¬ 
lished (1, 2 and 8). The experiment has been continued with the 
same grazing and manurial treatments for the past seven years 
as it was found that marked botanical changes were taking place. 
The last paper (3) dealt with the botanical aspects up to the 
summer of 1984, and the present one is on the data provided by 
the recent years and brings the evidence up to date. 

The Experiment (E.117). 

Three types of hill swards were investigated : 

1. An open hill iescue-Agrostis pasture (Llety fescue). 

2. An open hill \tolivia pasture (Llety Molinia), 

8* An enclosed hill fescu e-Agrostis pasture (Bwlchrosser). 
The first two pastures were at an exposed situation of 900 ft. 
elevation, the soil' being a dry peat and a peat respectively. The 
enclosed hill pasture was at an elevation of 850 ft., but was 
situated in a much more sheltered position and on a light loam 
soil. 

The trial consisted of five fenced and unfenced 1/100th acre 
plots at each centre. These plots were treated as follows : 

1. Lime at the rate of 2 tons per acre of calcium carbonate ~ 
plot Ca. 

2. Superphosphate at the rate of 4 cwt. per acre-plot P. 

8. Superphosphate as above, with the addition of kainit and 

sulphate of ammonia at 4 cwt. and 1 cwt. per acre 
respectively - plot PKN. 

4. As Plot 8, but with the i ddition of lime at the above 
rate-plot CaPKN. 

5. A control plot, grazed but not manured with the artificial 
fertilizers. 
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The open series of plots was situated at a short distance from 
the fenced series at each centre, but they were not adjacent. 

In 1931 additional fenced CaPKN and control plots were 
added to each of the Llety centres to obtain hay and aftermath 
data* 

The initial application of lime and manures was made in the 
spring of 1980. The plots subsequently received each spring 
superphosphate, kainit and sulphate of ammonia in similar 
quantities to the above, while additional applications of sulphate 
of ammonia at ^ cwt. per acre were given to the PKN and 
CaPKN plots after each monthly grazing. Lime at the 
rate mentioned above was again applied to the Ca and CaPKN 
plots in the spring of 1935. 

The fenced plots were grazed monthly, the commencing date 
for each year being the first of May. Six grazings were made 
per season. For the first four years of the trial when yield data 
were obtained, sheep were taken to the plots from the Welsh 
Plant Breeding Station, but subsequently the sheep of the hill 
farina have been used. 

A brief account of the 1934 results. 

The comparison made in 1934 between the botanical com¬ 
position of the fenced and open plots showed that the two methods 
of grazing had brought about differences in the herbage. Fine- 
leaved fescue and bent (Agrostis spp.) formed the bulk of the 
herbage at the Bwlchrosser and Llety fescue centres, the original 
analysis in 1930 showed that fescue comprised 48| per cent, of 
the tillers and bent 4(5 per cent, at Bwlchrosser, while at 
Llety the fescue was 59 and the bent 31 per cent. At the more 
exposed and less naturally fertile Llety centre bent had greatly 
increased over fescue in the fenced and manured plots by 1934. 
In the open plots the opposite was the case. Much wild white 
clover had developed in the open CaPKN and P plots at Bwlch¬ 
rosser, while the two PKN plots were the only ones without this 
species. More miscellaneous species occurred in the herbage of 
the control plots than in that of the Ca and P plots, while that 
of CaPKN and PKN had least of all. The swards in the open 
plots were denser than the fenced at both centres. There was a 
far greater proportion of bent to fescue on the manured plot 
cut for hay and aftermath compared with the control cut plot at 
the Llety fescue centre. 

At the Llety Molinia centre there was much more Malinin 
(flying bent) in the herbage of the open plots than in the enclosed 
grazed plots. The amounts of this species in the fenced CaPKN 
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and PKN plots were negligible, and bent exceeded fescue in 
these two plots in which the greatest botanical change took place. 
There was more Nardus stricta (moor mat-grass) in the open 
plots, with the exception of the Ca ones, and the amounts of this 
grass in the herbage of the control plots were exceptionally large. 
The larger proportions of the high tillering fescue and bent in the 
fenced plots resulted in a greater density of herbage compared 
with the open plots. There was less Molinia and more bent to 
fescue in the herbage of the cut manured plot than in the control 
plot. 

Results of the present experiment. 

Bwlchrosser. 

The data from Bwlchrosser are given in Table I. The 
herbage in the fenced CaPKN plot shows stationary relationships 
between fescue and bent, with fescue dominant. This fescue was 
fine-leaved red fescue. In the open plot the fescue and bent 
were more equal for 1935 and 1930. In 1987 there was a decrease 
in the proportion of bent and a very marked increase in wild 
white clover. Smooth-stalked meadow grass was an important 
ingredient in the fenced plot, and had increased in the open plot 
by 1937. Wild white clover, on the other hand, was directly 
opposite in being only present in small amounts in the fenced 
plot. The fenced PKN plot consisted chiefly of bent, but by 
1937 a more mixed herbage resulted with more fescue and an 
increase of smooth-stalked meadow grass In the open PKN plot 
fescue and bent were more balanced, but this plot is in marked 
contrast to the open CaPKN plot in having extremely little clover. 
One of the greatest changes occurred in the herbage of the fenced 
Ca plot. Smooth-stalked meadow grass increased from approxi¬ 
mately one-third of the total tillers in 1985 to two-thirds by 
1937. The fescue and bent were thus reduced to small propor¬ 
tions. In contrast, the open Ca plot had only 5 per cent, of 
smooth-stalked meadow grass by 1987, but there was more 
white clover present each year than in the fenced plot. There 
were, however, considerable amounts of Care® , ribgrass, butter¬ 
cup and pearlwort in the herbage of the open Ca plot. In the 
fenced P plot fescue and bent were in fairly equal amounts, but in 
1987 bent decreased and there was an increase of sweet vernal 
grass. Bent was dominant each year in the P open plot, and 
there was considerably more clover present than in the fenced 
plot, even exceeding the open CaPKN plot in the later years. 
The herbage in the control plots differed chiefly from that of the 
others in having no rough and smooth-stalked meadow grass or 
Yorkshire fog, but greater proportions of the grasses natural to 
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this type of hill sward and of miscellaneous species. There was 
little difference in the fenced and open plots, wild white clover 
was present to some extent in both plots. 

Reviewing this centre as a whole, it will be noted that the 
entrance of rough-stalked meadow grass and the increasing 
proportion of wild white clover indicate that both the fenced and 
open plot areas were increasing in fertility. 

At this centre and in contradistinction to the Llety centres 
the outside or “ free 99 group of manurial plots were very much 
harder grazed than the fenced plots, for the sheep and cattle of 
the hill farm kept them in a closely grazed condition over the 
entire year. This palatability aspect has been previously dealt 
with (1), but wild w'hite clover had increased in the plots year 
by year, and this had not only made the grazing more intense, 
but had increased the palatability of the P plots. Relative marks 
given for grazing in 1987 compared with those given in 1988 


illustrate this : 

liwb'hroswi liJ83. ]U8i. 

Open plots. CaPKN •<) 0 10.0 

PKN 7 0 5.0 

Ca 8.9 9.0 

P 5.7 8.5 

Control *2.7 2.5 


In regard to density, the total number of tillers was greater 
in the open plots 

Llety fescue. 

The data for the feseue-bent plots at the Llety centre are 
given in Table II. The CaPKN fenced plot was almost entirely 
composed of bent by 1985, but by a year later rough-stalked 
meadow grass was contributing 18^ per cent, of the tillers and 
there was also 11 per cent, of fescue. The open plot was a 
mixture of fescue and bent with the fescue still dominant in the 
later years. The fenced and open PKN plots were directly 
opposite iu their fescue-bent relationships.. The proportion of 
bent in the open plot, however, increased to over 50 per cent, 
by 1987. Fescue was the dominant grass in both the fenced 
and the open Ca plots, but there was a greater proportion of this 
grass in the open plot. Rough-stalked meadow grass was present 
in the fenced Ca plot as in the fenced CaPKN plot, and it is note¬ 
worthy that only under these two treatments did this grass and 
wiki white clover appear. In the P plots bent was dominant in 
the fenced, while fescue was dominant in the open grazed 
herbage. The open plot contained a certain amount of Malinin 
and more miscellaneous species. In the control plots there was 
again a greater proportion of fescue to bent in the open plot, and 
also the presence of Molinia and heather. 
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As at the previous centre, there is evidence of improved 
fertility by the appearance of rough-stalked meadow grass and, 
in the case of this centre, Yorkshire fog in certain of the fenced 
plots. In these Llety plots, however, tihis improvement is 
confined to the fenced plots alone. The density is again greater 
in the open plots. 

LIjKTY-MoT.INIA. 

The data for this centre arc given in Table 111. In the 
fenced CaPKN plot occurred the greatest change in botanical 
composition of any plot in the experiment. The initial change 
took place during the first and second year and consisted of the 
disappearance of the Molinia under grazing and manuring, and 
the increase of fescue and bent. By 1935 this phase had altered, 
and lowland grassland species had not only made an appearance 
but wer** becoming important ingredients in the sward. From 
1935, rough-stalked meadow grass had increased from one-fifth 
to two-thirds of the total tillers, and white clover from a trace to 
one-tenth. Annual meadow grass wa& also present, but its 
proportion had decreased over the three-year period as the other 
two plants had increased. The number of tillers of Yorkshire 
fog was large in 193<> and 1937, v/hile those of the indigenous 
fescue and bent were very small. Altogether the (herbage of this 
plot resembled that of a highly fertile lowland pasture. The 
open CaPKN plot was of a very different nature, consisting of a 
mixture of the native grasses with fescue dominant in the later 
years. The contrast between the fenced PKN plot and the 
fenced CaPKN plot shows very decidedly the influence of lime. 
No rough-stalked meadow grass or wild white clover appeared in 
the fenced PKN herbage, but small amounts of annual meadow 
grass and Yorkshire fog were present. Beat greatly exceeded 
fescue in this plot and there was an almost entire absence of 
Molinia . This latter grass and Nonius were abundant in the 
open plot of this treatment and the proportion of fescue exceeded 
that of bent. The herbage of the fenced Ca plot consisted 
chiefly of fescue throughout the period, but by 1987 rough and 
smooth-stalked meadow grass contributed appreciable numbers 
of tillers, and the clover which had made an appearance in this 
plot in 1935 had increased to some extent. The result was a 
more mixed herbage than on the remaining plots. 

The open Ca plot consisted chiefly of fescue and Molinia . In 
the fenced P plot there were still some tillers of Molinia and 
Nardus , and bent was dominant, in contrast to which the open 
plot consisted chiefly of fescue, and approximately one-quarter 



Tabf<> ill, -The composition of the herba ge at the Llety-Moimta centre for the years 1935-7 based on a percentage tiller estimation. 
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of the total tillers were Molinia . Fescue was the main species in 
tlhe fenced control plot, and Molinia and Nardus were present in 
greater proportion than in the other fenced plots. Their con¬ 
tributions diminished, however, from 1935 to 1937. In the open 
plot Molinia was the dominant grass and the Scirpws, Juncus and 
the miscellaneous species group were more abundant than in the 
fenced herbage. 

The botanical changes resulting at this centre were greater 
than those at the other centres, and the alteration of herbage in 
the fenced manured plots resulted in the entrance and abundant 
growth of lowland species. These changes in the herbage brought 
about an increase in the amount of bare ground among the plants 
in the fenced plots, but the large area of bare ground in the 
open CaPKN and PKN plots was caused by an application of 
sulphate of ammonia given in the spring of 1933 under 
conditions which caused the herbage to be largely killed off. 
These plots had not regained a normal covering of herbage even 
by 1937. 

The cut plots. 

The data for the plots eut for hay and aftermath are given 
m Table IV At the fescue-bent centre, bent comprised three- 
quarters of the herbage of the manured plot in 1935, but this 
proportion decreased to 1937. A few isolated plants of cocksfoot, 
timothy and tall fescue appeared in the herbage of this plot in 
1935. Fescue exceeded bent throughout the period in the control 
plot and there were greater proportions of miscellaneous species 
in thp herbage of this plot. At the Molinia centre the proportions 
of this grass in the manured herbage were small. Fescue w r as the 
dominant grass, and its proportions increased for 1985-7 as in 
the corresponding plot of the other centres. This grass was also 
the chief ingredient of the control herbage, but Molinia exceeded 
one-third of the total tillers in 1935, and this proportion was 
scarcely decreased by 1937. Nardus was also present, while the 
proportion of miscellaneous species greatly exceeded that for the 
fenced plot, heather being chiefly responsible for the increase. 

Discussion and Summary. 

A perusal of the foregoing data indicates that the changes 
in the botanical composition of the plots have been continuous 
«dnoe the commencement of the experiment. The direct 
comparison between the control and freely grazed herbage in 1934 
showed that bent had considerably increased and fine-leaved 
fescue had correspondingly decreased in the fenced manured 
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plots of the Llety fescue centre, but that under free grazing 
conditions the opposite was the case. This position has in 
general been maintained throughout the three subsequent years, 
but there have been some increases of fescue in the fenced plots 
and occasional increases of bent in the open plots, which indicate 
that the relationships of these two grasses under the two methods 
of grazing have not reached a fixed state. Under the system of 
cutting for hay and aftermath, bent exceeded fescue in number 
of tillers from 1934 to 1930 in the manured herbage, but the 
reversal of position is again evident in that the proportions of 
bent were progressively less in each of these three years, and in 
1937 the fescue actually exceeded the bent. In the control cut 
plot the fescue maintained a dominant position throughout the 
experiment. At the more fertile and sheltered Bwlchrosser 
centre line-leaved fescue and bent composed the bulk of the 
herbage, but there was not the same reaction to controlled versus 
free grazing conditions in their relationship as at Llcty. As 
previously pointed out, the “ free 99 plots at Bwlchrosser were 
grazed very much harder than the controlled plots. At the Llety 
centres, on the other hand, the heavier grazing took place under 
controlled conditions. The herbage of the fenced PKN plot was 
three-quarters bent by J 934 and this proportion increased up to 
1937, but the behaviour of the herbage in this plot was 
exceptional. 

The composition of certain plots at Bwlchrosser was changed 
to a marked extent by smooth-stalked meadow grass which 
increased to large amounts in the fenced CaPKN and PKN plots 
and, more particularly, in the fenced Ca plot, by wild white clover 
which inerc ased in most of the fenced and open plots, especially 
the open CaPKN, Ca and P plots; and by the volunteer appear¬ 
ance of Yorkshire fog m 1932 and rough-stalked meadow grass in 
1930. It is noteworthy that of these species, only the clover 
occurred in the control plots. Traces of wild white clover and of 
smooth-stalked meadow grass were present in the herbage of tlhis 
centre before the trial commenced in 1930, and under the condi¬ 
tions of the experiment the clover slowly increased in all plots ex¬ 
cept those under PKN. By 1935 the proportions of clover were far 
greater, and by 1936 amounted to one-fifth of the total tillers in 
the open CaPKN and PKN plots and approximately one-tenth 
in the open Ca plot. The presence of clover had increased the 
palatabilitv of the open plots in the earlier years of the trial (1), 
and the effect of this thick growth of clover on these isolated 
plots on the hillside in the latter years resulted in their being 
continually bard grazed by the sheep and cattle of the farm. In 
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addition 9 the relative palatability of the P plot became almost 
equal to that of the CaPKN plot. The contrast between the 
fenced and open Ca plots at this centre was remarkable in that 
the former was dominantly smooth-stalked meadow grass while 
the latter only contained 5 per cent, of this grass and 25 per cent, 
of miscellaneous species, chiefly Care® and ribgrass. Almost 
without exception, the density of the sward of the openly grazed 
plot was greater than the corresponding fenced ones, and the same 
remark applies to the Llety-fescue centre. The reason for this, 
however, is different for the two centres. At Bwlehrosser the 
outside plots were grazed so continuously hard that the plants 
composing them could only grow by tillering and adopting a sub¬ 
prostrate habit, while at the Llety-fescue centre there was much 
more high tillering fescue in the outside plots than in the fenced 
herbage. 

The entrance of rough-stalked meadow grass, Yorkshire fog 
and wild white clover into the herbage of the Llety centres marks 
the commencement of a further change in the botanical composi¬ 
tion. The fog appeared in 1984 and the other two species in 
1985. The meadow grass and clover were confined to the fenced 
plots which had received lime with a trace of clover in the limed 
open plots. In the herbage of the CaPKN plot at the Molinia 
centre occurred a great economic improvement. At the 
commencement of the trial in 1980 there was' over 70 per cent, of 
MoVnia and 10 per cent, of Nardns in the herbage. By 1934 the 
plot consisted almost entirely of bent and fescue, but by 1937 
these two grasses together only amounted to 5 per cent of the 
herbage, while volunteer lowland grasses and wild white clover 
composed 92 per cent. In August of the same year it was 
estimated that white clover was producing 35 per cent, of the 
keep in the CaPKN plot and 17 per cent in the Ca plot. The 
marked contrast of the fenced PKN plot where only 7j per cent, 
of these lowland grasses and no clover occurred shows again the 
great effect produced by the addition of lime to the fertilizers. It 
is apparent from the resulting herbage that the application of 
lime to the CaPKN and Ca plots in 1930 and again in 1935 had a 
considerable effect in overcoming the natural acidity of these 
soils. In this connection Davies and Chippindale (4) mention 
that the top Si inches of the Llety Molinia soil had a pH value 
of 3.76, and in a later publication on an experiment at Llety, 
Davies and Milton (5) mention the volunteer appearance of wild 
white clover in the herbage of cut plots which had received both 
basic slag and limestone, and its failure to appear where neither 
of these pmnures had been applied, From an ecological point of 
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view it is interesting how lowland grassland plants were able to 
appear and increase in these hill swards without a single seed 
having been sown. It illustrates how soil can become contamin¬ 
ated with the seeds of plants from other environments when sheep 
are moved from one farm to another and from the cultivated 
iields to the hill grazings of the same farm. There is also the 
possibility of seed carrying through the medium of the 
bags used lor the yield sampling done in tlhe earlier years 
of the trial and the boots and clothing of the workers. 
The data point to the fact that some such means caused the 
presence of the three meadow grasses, Yorkshire fog and wild 
white clover at the two Llety centres of the experiment, for it is 
known from an investigation into the buried viable seeds of these 
areas (6) that only seeds of the native species were present in the 
foils. It is significant that the lowland species which occurred in 
the grazed plots were species usually associated with pastures, 
and that the few lowland plants which occurred in the manured 
fescue cut plot were of a hay type. It is obvious from this that 
of the total number of species accidentally carried to these plots 
by the possible means mentioned above, the management in terms 
of manuring, grazing or cutting decided which should gain a foot¬ 
ing. It has been evident from the foregoing data which of the 
manurial treatments were most efficacious in helping the growth 
of these volunteer species. Bearing on this question, Thomas (7) 
reporting on the Cahn Hill investigations mentions the necessity 
for applications of calcium and phosphate to enable cultivated 
species to establish and grow on hill soils. The influence of the 
method of grazing in t)he present experiment must be borne in 
mind, for it was only under controlled grazing that any appreci¬ 
able change in this direction was made. 

As mentioned in the earlier reports of this experiment, 
Molima decreased under grazing in the fenced manured plots as it 
did in a series of cut plots investigated by Davies and Jones (8) 
working on the same Llety area. The decreasing proportions of 
Molinia and Nardus in the grazed but not manured fenced plot of 
the present trial indicate that grazing alone is slowly making for 
an almost entire fescue-bent sward at this Llety- Molinia centre, 
while the much greater proportions of Molima in the herbage of 
the control cut plot show this method of cutting twice a year to 
be largely ineffective in producing the change. In regard to this 
differential reaction of Molinia to grazing versus cutting on hill 
swards it is interesting to find that the results of Jones (9) for 
this species in grazed and mown plots on a lowland marsh were 
similar. The increase of heather on the unmanured plot cut for 
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hay and aftermath of the Llety -Molinia centre where sheep were 
excluded is in agreement with the investigation on the influence 
of sheep on hill grazings reported upon by Fenton (10). Heather 
was naturally prevalent in this particular area of the present trial, 
and whereas grazing checked its growth, the lenient system of 
cutting encouraged it. 
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THE YIELD OF CERTAIN MISCELLANEOUS 
HERBS COMPARED WITH ORASSES WHEN 
GROWN IN DRILLS. 

By W. E. .1. Milton, M.Sc., N.D.A., 

Welsh Plani Breeding: Station, Aberystwyth. 


The miscellaneous herbs of grassland are present to some 
extent in practically all swards. In a first class perennial rye¬ 
grass-wild white clover sward there may be only an occasional 
“ weed 99 present, but in the majority of pastures the miscellan¬ 
eous herb group forms an appreciable quantity of the herbage 
offering to the grazing animal. 

The importance of this ingredient of swards has been realized, 
and several workers in various countries have carried out invest¬ 
igations on the subject. 1 The chemical analysis of a large num¬ 
ber of miscellaneous herbs has been studied at Aberystwyth (1), 
and an investigation has been made into the number of species 
arid the relative quantities of them consumed by stock on all 
types of grazing land (2). The data obtained demonstrated the 
value of this group of plants by showing that many species are 
grazed along with the grasses and clovers of the swards, and at 
certain times are even selected in preference to the main constit¬ 
uents, Furthermore, several of the generally well grazed herbs 
were shown to have a high chemical value. It was realized that 
the grazing would benefit by having certain of these species 
present in hill pastures, and the seeds of particular species have 
been included in sowings on the Cahn Hill lands (13). 

It was considered that an investigation into the yield of 
certain of these miscellaneous herbs compared with grasses would 
add to the information already acquired. 

Material and Methods. 

The trial (E. 18(5) was commenced on the Welsh Plant 
Breeding Station in 1935. It was of a preliminary nature, and 
consisted of sowing six species of miscellaneous herbs and two 
grasses hi drills 2 ft. apart and 20 ft. in length. The sowing took 
place in May on land previously growing single plants of grasses 
for genetical study, and the rate of seeding was 6 viable seeds per 
linear inch for each species. The herbs used were ribgrass 
(Plantago lavccolata L.), dandelion (Turarannn officinale 

J See reference (2) for a bibliography. 
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Weber), cat’s ear ( Hypochwris nulicata L.), yarrow (Achillea 
Millefolium L.), smooth hawk’s beard (Crepis capillaris Wallr.) 
and buttercup ( Ranunculus reports L.), and the grasses were cocks¬ 
foot (Uactylis glome rata L.) and perennial rye-grass (Loliutn 
perenrtc L.). Ten replications of each species were sown. In 
193C, the first harvest year, four pasture cuts were taken on six 
of the replications, and hay and aftermath cuts on the remaining 
four replications. This system was continued in 1937, but iti that 
year half of each drill was manured iri April with 4 cwt. super¬ 
phosphate per acre, 4 cwt. 30 per cent, potash salts and 2 cwt. 
sulphate of ammonia. The drills were cut with, sheep shears and 
the produce weighed green on the field. Samples were taken for 
air-dry weight, but as the drills were kept carefully weeded of all 
volunteer plants, a botanical separation was not necessary. 

Results. 

The yields have been expressed in lb, per 1 /100th acre of air- 
dry material. As the drills were 2 ft. apart and 20 ft. long, it has 
been considered that a drill occupied a ground area of 40 square 
feet and the yields for this area have been reduced to 1/100th of 
an acre. 

The data for the pasture cuts in the first harvest year arc 
given in Table I. 


TABLE 1. 

The yield# in lb. per 1/100th acre of air-dry material for the pasture 
cuts in the first harvest year (1936). 


Species. 

Date of 'itl. 

Total. 

21st 

Man. 

wih 

J KMC. 

i mb 

i Aut/usl. 

27th 

October. 

. 

It Harass 

“■ 

e:>. i 

\5.\) 

! ‘ 

20 <) 

io.:» 

71.5 

Dandelion 

4.2 

l.s 

1 »•« 

0 6 

B.4 

Cat's ear 

10.0 

(i.2 

! o 2 

2.2 

24 .0 

Yarrow 

o.r> 

0.« 

n.;» 

0..'! 

1.9 

Ifawk’s heard j 

1.9 : 

2.1 

l.o ! 

o.r> 

(».l 

Buttercup ... i 

4.2 ; 

4 .j* 

; .>. i 

1.1 

; H.7 

Coeksfoot 

1.9 , 

2.0 

<».? 

;t o 

17.2 

Perennial 



• l 



rye-grass ... 

a a ' 

0.1 

6.0 

2.9 

21.1 


The yields for ribgrasv were the heaviest at each date and 
the total yield of this species was over three times that of per¬ 
ennial rye-grass, and over four times that of cocksfoot. Cat’s 
ear was the next in order, and although it yielded less than one- 
third the total yield of ribgrass, this species outyielded the two 
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grasses. Buttercup gave a higher yield than the remaining mis¬ 
cellaneous herbs. The very low yield for yarrow was owing to 
the poor take of this species throughout the area. All the other 
species took very evenly. Ribgrass, buttercup and the two 
grasses gave good August yields relative to their May yields. 

The second harvest year’s pasture cut data are given in 
Table II. The yields of the manured herbage have been given as 
relatives to the unmanured at 100 for each species. Ribgrass 
again gave the heaviest yield of all the species for every date. 
This applies to the yields under manuring also. Cat’s ear was 
exceeded in yield by cocksfoot and rye-grass in total yield for 
this second year, but it far outyielded the remaining miscellaneous 
herbs other than ribgrass. The relationship of the seasonal yields 
showed little variation from that of the first harvest year. The 
quantities, however, were markedly different in that ribgrass, 
cat’s ear and buttercup gave lower yields in the second than in the 
first year, and dandelion, yarrow and the two grasses gave higher 
yields for this second year. 


TABLE II. 

The yields in lb. per 1 / 100th acre of air-dry material for the unmanured 
pasture cuts in the second harvest year (1937), with the manured 
herbage relative to the unmanured at 100. 


Species. 

Date 0 / < ul. 

Total . 

Hill 1 

May. 

: 1'ith 

j JllllC. 

1 7th 

August, j 

! Uth 

Octobn. 

Ribgrass 

8.8 | 

\ 

16.0 ! 

! ! 

12.5 , 

4.5 

41.8 


SO 1 

93 

131 

83 

101 

Dandelion 

5.1 i 

2.6 i 

1.6 

0.4 

9.7 


79 J 

112 1 

91 

85 

90 

Cat’s ear 

7.3 ! 

6.7 ; 

5.9 

2.1 

21 S 


72 1 

J04 

Hi 

100 

92 

Yarrow ... 

0.5 : 

0.9 i 

1.2 

0.3 

2.9 


100 i 

8J 

77 

118 

86 

Buttercup 

2.3 

4.0 ! 

2.6 

1.1 

10.0 


92 

85 ! 

98 

91 

91 

Cocksfoot grass 

6.8 

7.2 j 

8.2 

3.2 

25.1 


114 ; 

106 

360 

1,‘JK 

180 

Perennial 

1 

! 




rye-grass ... 

7.6 i 

8.3 | 

4.7 

1.6 i 

22.2 


96 I 

87 j 

153 

100 ! 

KH 


i 


With respect to the influence of the manures oti the pasture 
yields it will be noted that there were increases due to the 
manures at certain dates for all the species with the exception 
of buttercup. Considering the total for the year, however, the 
effect of the manures was to depress the yield of miscellaneous 
herbs and to increase the yield of cocksfoot to a marked extent, 
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but of perennial rye-grass for the August cut only. Hawk’s 
beard had died out after the autumn cut in the first harvest 
year* 

The aggregate two year unmanured pasture yields are given 
in Table III and also the relative yields with perennial rye-grass 
at 100. The data show the marked superiority of ribgrass 
to the other miscellaneous herbs and to cocksfoot and 
rye-grass. Cat's ear also exceeded the two grasses in yield, but 
not nearly to the same extent as ribgrass. It is perhaps remark¬ 
able that a very prostrate plant plant like buttercup should have 
given more than half the yield of perennial rye-grass over the 
two-year period* 


TABLE ill. 

The aggregate yields in lb. per 1/100th acre of air-dry material for two 
years pasture cuts and two years hay with aftermath. Also the relative 
figures with perennial rye-grass at 100. 


1 

i 

Species . i 

i 

2 years pasture. 

i ! years hay mill 

; aftermath. 

Yields. 

Relative. 

Yields. j 

Relative 

! 

Kihgrass ... , 

1 

i 

119.3 

276 

1 j 

95.1 i 

174 

Dandelion ... j 

18.1 ' 

42 

8.5 j 

l(> 

Cat’s ear ... 

46.1 

to? 

! 49.0 | 

90 

Yarrow ... j 

4.8 ! 

11 

' 5.6* i 

10 

Hawk's beard | 

6.1* 

— i 

7.9 V | 

— 

Buttercup ... ] 

2C7 ' 

57 1 

20.7 j 

m 

Cocksfoot grass j 

42.6 1 

98 

j 49.1 

90 

Perennial 

1 


| 


rye-grass ... j 

48.3 | 

!0<) 

I 54.6 

100 


* P'irsl harvest year <ml\. 


The hay and aftermath data for the first harvest year are 
given in Table IV* 


TABLE IV. 

The yields in lb. per 1/100th acre of air-dry material for the hay and 
aftermath in the first harvest year (1936). 


Species. 

Hay . 

Aftermath. 

Total. 

Ribgrass ... j 

50.2 

29.8 

80.0 

Dandelion 

3.8 

1.3 

5.1 

Cat's ear 

2 8.5 

10.4 

83.9 

Yarrow 

1.0 

1.9 

2.9 

Hawk’s heard 

7.0 

0.9 

7.9 

Buitercup 

9.H j 

5.0 

14.8 

Cocksfoot grass 

13.6 

I 13.1 

26,7 

Perennial 


! 


rye-grass ... 

22.6 

10.3 

82.9 
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Both in hay and aftermath the ribgrass gave the heaviest 
yield, exceeding the yields of both cocksfoot and rye-grass by 
more that double in each case. The cat’s ear came next to the rib- 
grass in the hay cut, although giving less than half the yield, and 
cocksfoot came next in the aftermath. Buttercup and hawk’s 
beard exceeded dandelion and yarrow in the hay yields, but In 
the aftermath buttercup greatly exceeded hawk’s beard. 

The second harvest year’s hay and aftermath data are given 
in Table V, with the manured yields as relatives to the unmanured 
at 100. 

TABLE V. 

The yields in lb. per 1/100th acre of air-dry material for the unmanured 
hay and aftermath in the second harvest year (1037', with the manured 
herbage relative to the unmanured at 100. 


Species . 

Hay. 

Aftermath . 

! Total. 

Ribgrass 

G.b 

t — ■ ... 

1 

S 8.3 

15.1 


J22 

! 134 

128 

Dandelion 

2 .? 

(>.; 

1 3. f. 


1 122 

100 

; I** 

rat's car 

JO .2 

_* 

4.9 

15.1 

Yarrow 

1.0 

1.7 

i 2.7 


k a 

90 


Buttercup 

3.9 

2.0 

! 5.9 


84 

83 

I 

( ocksfoot grass 

12.1 

10.3 

, 22.1 


98 | 

150 

i 122 

Perennial 

i 


i 

rye-grass ... 

15.8 | 

5.9 

■ 21.; 

.,jA 

94 

128 

103 


**■ No cal's car in I In* manured series. 


It will be observed that the relati uiship of this second honest 
year’s hay and aftermath data to that of the first is vastly differ¬ 
ent from that of the pasture data. In this case there has been 
a pronounced drop in yield for every species from the first to the 
second year both in hay and in aftermath. The yields of yarrow 
cannot be considered as an exception by reason of the patchy 
condition of its drills. Kibgrass gave a lower yield in the hay 
than cat’s car and the grasses, and was exceeded by the grasses 
in the aftermath. Dandelion, yarrow and buttercup gave very 
low yields, while the total of the hay and aftermath yields was 
lower than the total of the pasture cuts for this second year for 
all the species. In regard to the action of the fertilizers on the 
yields of the hay and aftermath in the second harvest year, the 
response was greater for ribgrass and dandelion than it was under 
pasture. The yields of the two grasses were not increased in the 
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hay, but their aftermath yields were appreciably greater under 
manuring, while the yields of yarrow and buttercup were 
depressed. 

The aggregate hay and aftermath yields for the two years are 
given in Table III and relative yields with ryc-grass at 100. Rib- 
grass again occupies the superior position. AH the remaining 
species are less than perennial rye-grass, while cat’s ear and cocks¬ 
foot gave similar yields. The remaining species are low in 
comparison. * 

Considering the relative figures for the two systems of cutting, 
it will be noted that every species compared more favourably with 
perennial rye-grass under pasture conditions than under hay and 
aftermath conditions of cutting. 

Discussion and Summary. 

Tin* most striking fact shown by the data is the relationship 
of the yields of ribgrass to the other miscellaneous herbs and, 
more particularly, to cocksfoot and perennial rye-grass. Rib- 
grass gave the greatest yield for each date in the pasture cuts of 
both harvest years, and in the hay and aftermath cuts in the first 
year. Its yields were only exceeded by the two grasses and by 
cat’s ear in the hay of the second harvest year, and by cocksfoot 
in the aftermath of the same ye ar. The yields of cat’s ear came 
next in order in the miscellaneous herb group. Although this 
species ga\e much lower yields than ribgrass, it exceeded cocks¬ 
foot and perennial rye-grass in the first harvest year’s yields of 
pasture and the total of hay and aftermath, and in the second 
year its pasture yield was approximately equal to rye-grass, but 
its hay ami aftermath yields were lower. Under pasture condi¬ 
tions buttercup gave more than half the yield of rye-grass, and 
dandelion rather less, while yarrow and hawk’s beard gave low 
yields. Ur.dcr the two-cut system for hay and aftermath, the 
lelationship of the yields of all the miscellaneous herbs was lower 
in comparison with the grasses than under the four-cut pasture 
system The condition of hay and aftermath production in 1037, 
the second hur\ est year, had a depressing effect compared with 
pasture for all the species, for the total weight of hay with after¬ 
math was less than the sum of the pasture cuts for that year. 

The effect of the manures which were applied in the spring 
of the second harvest year, influenced the species in a different 
manner. Under pasture cutting the general effect on the miscel¬ 
laneous herb group was to depress the yield, although at individ¬ 
ual dates most species showed an increased yield. Under hay and 
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aftermath, ribgrass benefited by the fertilizers, as also did dande¬ 
lion under hay conditions. Buttercup was depressed in yield 
by the fertilizers under both systems of cutting, but the grasses 
benefited with the exception of their behaviour for individual 
cuts. 

In conclusion it may be stated that this was in the nature of 
a preliminary trial, and conducted under conditions which do not 
prevail in actual practice, for the miscellaneous herbs of grass¬ 
lands occur as scattered plants among the grasses and clovers of 
the sward, and not as pure species growing ;n an isolated position. 
Nevertheless, the data have given information on the capacity 
of some of these herbs to produce yields if given the opportunity 
to do so, and in view of the data referred to in the early part of 
this paper, this fact is of importance. With respect to future 
work on the yields of miscellaneous herbs, these drill data have 
been of sufficient interest to warrant the commencement of a 
plot*sward trial. 
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A COMPARISON OF T11K HERBAGE 
YIELDS FROM BROADC AST PLOTS VERSUS 
CTLTIVATKD DRILLS OF CERTAIN 
SPECIES AND STRAINS OF GRASS. 

By W. E. J. Miltox, M.St\. N.D.A. 

Welsh Plant Breeding Station, Aber^tvvyth. 


The usual method of broadcasting the seeds of grasses and 
clovers when sowing down a ley has been departed from to serve 
\arious purposes. The chief of these is the sowing of the seeds 
of these species in drills for the investigation of the individual 
differences of numerous strains of the same species and, more 
particularly, the growing of grasses in drills for the purpose of 
seed production (1). An experiment commenced on the Welsh 
Plant Breeding Station in 3 930 on the chemical composition of 
grasses grown in plots and in drills (2) showed that the nitrogen 
content of the grass in drills was consistently higher than in the 
Mime grass grown in a mixture or in pure plots whether grown 
as pasture, hay or aftermath. The method of growing grass in 
eultnuted drills has been adopted on the Cahn Hill Improvement 
Scheme for the purpose of providing winter keep for the sheep. 
Timothy grass grown in this way considerably increased the 
quantity of available keep (3), and the chemical analysis of the 
herbage compared very favourably with other sown areas used 
for the same purpose (4). It has been observed in the extensive 
acreage under seed production, moreover, that the growth of 
leafuge from the individual plants’s usually very luxuriant. 

It was considered advisable to have a critical experiment iu 
order to obtain data on the yields given by the same grasses sown 
broadcast and in cultivated drills, and to adopt a system of 
cutting the herbage which would be suitable for the production 
of grass for grass-drying. 

Material and Methods. 

The experiment (E. 382) was sown at the Station in June, 
1984, on an area cropped in 1938 with wheat, and consisted of 
broadcast plots of 1/300th acre alternating with drills 2 ft. apart 
and 10 ft. long. Five Station bred grasses were sown. These 
comprised a late pasture-hay strain of perennial rye-grass, S. 101; 
a pasture-hay strain of cocksfoot, S. 26; a dense hay strain of 
cocksfoot, S. 37; a pasture strain of timothy, S. 48; and a hay 
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strain of timothy, S. 51. The sowing of the plots and drills was 
as single species and also with the addition of Lotus corniculatus 
(birdVfoot trefoil) to find if the presence of a legume would 
influence the yield of the associated grass. The unit of lay-out 
was a broadcast single species plot, then five drills of the same 
grass and then a broadcast plot of the same grass with the 
addition of Lotus. The second drill was used as a single species 
drill and the fourth as grass with Lotus . The remaining drills 
were used as buffers. As there was a marked soil differentiation 
in the area of ground, ten replications of the above unit were 
sown for each of the five grasses and randomized over the block. 
One section of the area was sown with drills of narrower spacings, 
viz., 20 inch, .10 inch, and 12 inch, in order to obtain additional 
information. Four drills of the same grass comprised the unit 
for these spacings These units were not replicated, but they 
were all on uniform soil and in the results, comparisons of their 
yields have been made with adjacent 2 ft. drills and with plots 
on the same soil. 

The soil was in a low state of fertility at the commencement 
of the experiment and liberal dressings of manures were given in 
consequence. Twenty loads to the acre of farm yard manure, 
4 ewl. of slag, 3 cwt. of kaintt and li ewt. of nitro-chalk were 
given before sowing. During 1035 a cwt. per acre of nitro-ehalk 
was given after each cut. In the spring of 193(3 superphosphate 
at 3 cwt. per acre, kainit at 3 cwt., and nitro-chalk at li cwt. 
were given, and incremental dressings of nitro-ehalk as in 1935. 
Fishmeal at 10 cwt per acre was given in the spring of 1937. 
These manures were applied to the whole area m each case. 

The management alter the seeding year (1934) when one 
autumn cut was made, consisted of taking four cuts a season, the 
time of cutting being determined by the condition of the herbage. 
The produce was weighed green on the' field and samples taken 
for oven drying and for botanical .separations. The plots and 
drills were cut with a scythe, the workers showing considerable 
skill in cutting the drills to the same level as the plots. After 
each cut, the ground between the drills was rotary cultivated. 
This had a stimulating effect upon the growth of the drills and 
the edges of the plots. Consequently a six inch boarder was 
cut .iwav from each plot before the plot was cut for weighing. 

After the first harvest year’s data (1935) had been obtained, 
half the area was fenced off and during the second harvest year, 
sheep grazed the herbage on one section on the dates that cuts 
were made on the other section The entire area was again cut 
in the third year and the influence of the grazing on subsequent 
yield obtained. 
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Results. 

The yields oI the broadcast plots and of the drills have been 
expressed in lb. per 1/100th acre of oven dry material. As 
drills sown 2 ft. apart occupy a ground area of one foot each 
side of the centre of the drill, and therefore a 10 ft. long drill 
occupies an area of 88 sq. ft., a direct comparison with broadcast 
sowing can be made. 

Lotus did not take in the drill sowings to an extent which 
warranted keeping these drills separate for that purpose. Con¬ 
sequently after the first harvest year the three central drills of 
the unit were cut and weighed as single species drills. The Lotus 
contributed to the plot yields in the second and third harvest 
years, and the two kinds of plots have been dealt with separately 
for these years, but for the previous yields the plots have been 
averaged. 

The data for the autumn cut in the seeding year and for the 
total of four cuts in the first year are given in Table I. 

TABLE 1. 

The yield* in lb. per 1 /100th acre of oven dry material for the single 
species plots and 2 ft. drills in the seeding year (1934, one cut) and 
in the first harvest year (1935, four cuts). 


IWil m» 



Other grasses - Yorkshire fog, rough-stalked meadow grass, annual meadow 

grass and bent. 

Weeds Buttercups, daisy, moiisc-ear-ehickwoed and ribgrass. 


The sown species yields for the autumn cut in the plots com¬ 
pare very favourably with the total weight of sown species for 
the entire 1985 season. The autumn drill yields, however, are 
small compared with the 1985 drill yields, which shows that the 


a r% 
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herbage in the drills was much slower in production than the 
plot herbage. This was owing to the fact that although the 
height of the leafage was not lower in the drills than in the plots, 
the width of the herbage in the drills in the seeding year was 
very narrow and therefore the yield per unit of area was small. 
By the first harvest year the plants in the drills had tillered out 
into the hare soil on either side to some extent. It will be noted 
that the plots outyielded the drills both in regard to sown species 
and total produce for the seeding and first harvest year. This 
excess of yield was greater in the case of the two strains of 
timothy than for the other grasses. In regard to the individual 
grasses, perennial rye-grass ga\ c the highest yield of sown species 
in the plots and in the drills. 

The second harvest year’s data are given in Table II. 

TABLE II. 

The yields in lb. per 1/ 100th acre of oven dry material for the tingle 
species plots and 2 ft. drills in the second harvest (1936, four cuts) 
and also the yields of Lotus in the grass plus Lotus plots. 



Sown 

K/iecir*. 

Lotus. 

While 
wild 
r lorry. 

i 

Oilwr 
■ ;|f«m 

W evd*. 

Total. 

„ _ _ 




1 _ 



Viol 

Perennial rye-^ra-*s .. 

45.4 

(4.;> 


1 

7.0 

1.2 

59.4 

Cocksfoot S, 26 

45.o 

<4.y) 

o.:; 

' 5.0 

;i.4 

54.0 

Cocksfoot S. M 

00 . 1 

(l.!» 

:>.i 

1 J.I 

6.0 

61.6 

Timothy S. 48 

.‘*8.2 

(Lit) 

5.1 

: 2Lo 

6,8 

74.4 

Timothy S. 51 

4 o.s 

| (13.6) 

#.7 

j 20.2 

7.4 

75.1 

it ji, drill*. 

Perennial rje-^rass ... 

#1.5 


0.2 

* ! 
i i 

1.9 

0.6 

04.2 

Cocksfoot S. 26 

47.8 

— 

— 

! 1.8 

0.6 

' 50.2 

Cocksfoot S. 37 .. ! 

#7.2 

- i 

0.0 

! 7.8 j 

j 1.6 

46.9 

Timothy S. 4s ... i 

21.2 1 

- i 

0.9 

| 10.# 

0.9 

36.0 

Timothy S. 51 ... j 

j 25.6 

: — j 

0.2 

9.8 j 

| 2.5 

38.1 

_ . ..j 

^_1 

;_ .J 

_ 

I. 


i.. 


In this year the yields of sown species in the plots were less 
than for the first harvest year for the rve-grass and the two 
timothy strains, but the yields for the drills were greater in each 
case. The result was that the drill yield for the S. 26 strain of 
cocksfoot exceeded that for the plots, while the S. 87 cocksfoot 
yields were very similar. The plots far exceeded the drills for 
the remaining grasses, however, and the greatest difference was 
again in the case of timothy. Lotus contributed to the yields of 
the plots in the series where this species was sown. It did not 
affect the yield of the grasg in the mixture, and the total produce 
was only increased by the actual weight of the Lotus itself. Wild 
white cfover had come into the plots and drills by 1986* 
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The third harvest year’s data are given in Table III. There 
was some variation in the plot yields of the grasses between this 
and the previous year, but in general they were on the* same 
level. 


TABLE ill. 

The yield* in lb. per 1/100th acre of oven dry material for the single 
species plots, the grass plus Lotus plots and the 2 ft. drills in the third 
harvest year. (1937, four cuts). 



1 



i - 

" 

• 


1 

i 


White 

i 




Svtni ; 


| wild 

J Of her 



\»lh‘CN'ti. i 

I 1 

Pettis. 

; clorer. 
i 

! (/ra**e* 

! 

Weed*. 

Total . 

__ 

t 

‘i 



i 



Perennial no-grass ... 

l,7.a 1 

- 

6.3 

1 13.6 

6.5 

71.9 

Cocksfoot S. 26 

47.7 1 


| 0.2 

,2.7 

6.3 

68.9 

Cocksfoot S *57 

48.0 i 

. - 

| 1.9 

i«.:> 

6.5 

72.9 

I'imotlis S. 18 

42.3 | 


| 6.0 

1 28.0 

9.5 

85.8 

Timothy S. .‘>1 

io.:, | 

i 

- 

! r>j 

i 37.1 

i 

,7.8 

88.6 

(IniHH plot plan Lohta. 

! 


i 




Perennial ne-grass ... 

13.1 1 

1.8 

6.0 

, 13.0 

6.2 

73.4 

Coeksfoot S. 26 . . 

if).;) 

2.8 

1 2.3 

i 13.2 

i t».5 1 

74.1 

Cocksfoot S. .‘{7 . . 

49.3 , 

1.9 

1 1.9 

; 17 0 

i 6.7 

76.8 

Timoth\ S 1 s 

12.6 ; 

6 8 

6.1 

i 28.4 

! 9.5 i 

93.4 

Timotlu S, .71 

11.4 j 

■ i 

.7 ,» 

,7.2 

l 

1 37.6 

1 :>.(> 

95.6 

' // drill*. 

i 1 

i 


j 

i 


1 

1 ; 

1 

Perennial rye-grass ... 

! 18.6 ' 

— 

0.2 

1 3.7 

1 1.1 

i 23.4 

Cocksfoot S. 26 

! 21). H | 

_ 

0.1 

, 3.1 

1 0.8 

J 34'. I 

Cocksfoot S. 37 

' 31.7 ; 


; 0.1 

! 3.0 

1 0.6 

35.1 

Timothy S, is 

i 20.3 ; 


! 0.3 

1 7.9 

1 3.3 

31.8 

Timothy S, ,71 

1 16.9 I 

I ■ 


, 0.3 

> 10.9 

1 2.7 ! 

j 

30.8 

-- 

i 


! - - . . 

_ 


. _ 


The drill yields, on the other hand, had dropped consider¬ 
ably with the result that the yields in the drills compared with 
those in the plots were less than half for the perennial rye-grass 
and the two strains of timothy and less than two-thirds for the 
two strains of cocksfoot. Lotus again contributed to the yield of 
the particular series of plots, but its presence did not influence the 
sown grass or weeds to any great extent. The wild white clover 
had further increased in the plots, but extremely little was 
present in the drill herbage. 

In Table IV are given the aggregate yields for the three 
harvest years for the grasses under broadcast plot and under 
drill method of sowing, and relative figures for the sown species 
and total produce yields are given in Table V. 

The aggregate yields show that the plots exceeded the 2 ft, 
drills for each species and strain both in regard to sown grass 
and total herbage which includes the volunteer species. There 
^rere distinct differences among the species in this respect as 
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TABLE IV. 

The aggregate yields for the three harvest year* in lb. per 1/ 100th acre 
of oven dry material for the single species plots and the 2 ft. drills. 



Sown 

species. 

Wild 

white 

clorer. 

* 

S Olhrr 
! q raises 

i 

Wetth. 

Total 

Pint it. 

Perennial rye-grass 

141.8 

f).l 

j 

! 28.9 

15.0 

194.8 

Coeksfoot S. 2<i 

188.1 

2 .,*) 

j -M.-J 

15.8 

179.4 

Cocksfoot S. 37 

1*24.4 

7.0 

' .‘N.I) 

17.9 

188.9 

Timothy S. 48 ... 


J 1.4 

80. H 

25.2 

246.0 

Timotln S. 51 ... 

j 1 HI.2 j 

s.9 

KM 1 

20.7 

251.2 

2 ft. drill.s. 
Perennial rye-grass 

! 

! <7.2 | 

! o.l 

i i 

i 1 

; *.o ; 

2 .fi 

88.2 

Coeksfoot S. 2(> 

Ml. 1 

; n.i 

1 15.9 ; 

2.7 

128.1 

Cocksfoot S. 87 

91.4 | 

1 O.l 

! IT 1 

8.5 J 

: 115.7 

Timothy S. 48 ... 

| 61.1 

i J.* 

•JC. 2 1 

10.4 j 

1 99.2 

Timothy S. 51 ... 

| 0*1.8 | 

I 0.5 

! ! 

7 .8 

100.7 


TABLE V. 

The relative three-year yields for the plots and 2 ft. drills with the 
drills at 100. Sown species and total yields. 



Sown 

. 

species. 

Totals. 

I hulls. 

Plots . 

Drills 

/’/<>/*. 

Perennial rye-grass ... 

100 

183 

iiv) 

220 

Cocksfoot S. 26 

100 

128 

100 

I Ui 

Cocksfoot S. 37 

100 

132 

100 

163 

Timotln S. 48 

100 

209 

100 

i 248 

Tiinofliv S. 51 

UK) : 

219 

100 

250 


indicated by the relative figures in Table V, but the relationship 
between plot yields and drill yields for the strains within the 
species was very similar both in the ease of cocksfoot and timothy. 
The difference between plot and 2 ft. drill yields was greater for 
the total produce yields than for the sown species yields on 
account of the larger amounts of clover, other grasses and weeds 
per unit of area in t,he broadcast plots than in the drills. 

In regard to seasonal yield of the plots and drills, the per¬ 
centage contribution of the spring and autumn cuts to the annual 
yield of four cuts is given in Table VI. The drills gave a greater 
proportion of their yield in the spring cut for the first harvest 
year (1085) than did the same grasses in the plots. This was 
particularly marked for the two strains of cocksfoot. Also in the 
spring cut of 108(1 the drill herbage showed the same character¬ 
istic for each species and strain but not to the same degree as in 
1085, The spring contributions to the yields in 1087 were very 
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TABLE VI. 

The percentage contribution of the spring and autumn cuts to the 
annual yields for the broadcast plots and 2 ft. drills. 


Dale of cut. 

m?> j ~mif 1 mf 



ak 

*E 

3rd October. 

S' 

53 

1 

& 

0* 

CO 

'S 

>. 

i. 

19th Oet. 

Plots. 

Perennial rye-grass ... 

15 

| 

» 

" ] 

25 

28 

20 

15 

Cocksfoot S. 26 

H 

M 

24 

26 

29 

16* 

Cocksfoot S. 37 

* 

11 

21 

23 

29 

11 

Timothy S. 48 ... 1 

13 ! 

6 

27 ! 

27 

31 

8 

Timothy S. 51 

17 


.10 i 

2f> 

34 

10 

2 ft. drills. 

Perennial rve-grnss ... 

21 

i 

i 

„! 

21 

27 

18 

Cocksfoot S. ltd ... ; 

N ! 

11) 

28 ’ 

If) 

31 

14 

Cocksfoot S. *1? ... j 

20 

J6 i 

2? : 

i 22 

32 i 


Timothy S. fs < p .. i 

I 21 i 

« i 

2D | 

1 21 

29 

10 

Timothy S. 51 

1 25 

i_ __ _ 

1 H 1 

1_1 

.r; 

I 

; p) 

! 

27 

11 

1 _ 


similar for plots and drills. With respect to the autumn yields, 
the proportional contributions of *he herbage under the two 
systems shows little difference for 1935 and 1937, but in 1930 
greater contributions were made by the plot herbage in each case. 
Ft will be observed that the relationship between the strains 
within the species was very similar in plots and in drills. The 
only variation which existed in the mid-season cuts was that the 
drill herbage gave a slightly lower proportion of their yield for 
the June cut of each year and a rather greater proportion for 
the July or August cut. 

TABLE VII. 

The oercentage increase in 1937 of the herbage in the section grazed 
by sheep the previous year over the herbage of the same section in 

1935. 



Plot*. 

. __ _ . 

Drills . 

Perennial rye-grass ... 

14 

16 

Cocksfoot S. 26* . . 

10 1 

12 

Cocksfoot S. 27 

5 ! 

19 

Timothy S. 48 

16 

8 

Timothy S. 51 

,0 | 

0 


As mentioned above, half the area was grazed by sheep in 
the second harvest year, and yields taken again over the entire 
area in the third harvest year. In Table VII are given the 

O 
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percentage increase data of the herbage in this grazed section 
over the herbage yields of the same section in the first, harvest 
year before grazing had taken place. 

In the plot herbage all species and strains were benefited by 
the fertilizing and consolidating influence of the sheep, but in 
the drill herbage one strain of timothy gave no increased yield 
by the treatment. It is interesting that the perennial rye-grass 
showed the greatest benefit from the grazing when considering 
the plot and drill herbage together. 

It was mentioned in I he early part of this paper that sowings 
of narrow spaced drills were made in a section of the area. The 
data from these are given in Tables VIII and IX. In the first 
of these Tables the annual yields from the three types of spacing*? 
are compared with 1 the adjacent 2 ft. drills, 

TABLE VIII. 

The yields of sown species in lb. per 1/100th acre of oven dry material for 
the three types of narrow spaced drills compared with the yields of the 
adjacent 2 ft. drills for each harvest year. 



1935* 

| 1936* j 

| 193? 


.• ft |.’oiu | ifun | T.nn 

imumm 

' fi [ join J thin- j 

uin. 

Perennial rye-grass 

41.K|48.4; 46.5146.7 

33.0123.fi > 39.0| 21.1 

21. K| 30.0 j 46.5 i 

35.0 

Cocksfoot S. 26 . 

37 K|41.3157.3161,4 

19 fi 151.0153.8157 .6 

10 2145.3155.6 

56.0 

Cocksfoot S. 37 . . 

37 32138.0 j IK.8161.6 

11.5j39.f>i10.2j'l3.S 

38 4139.1 *31.1 

41.8 

Timotln S. 4ft ... 

26.5 j 33.7 |1f)\4|43.fi 

36.3128,9120.3136.1 

32.8 [32.7 1 22.1 

49.7 

Timothy S. .">1 ... 

28.5132.0 j 28.9 j 36.2 

33.7 33.fi! 25.5|32.4 

25.0131.21| 25.2! 

14.2 


' Inch k] my autumn *ut in Ol'M 


TABLE IX. 

The aggregate three-year yields in lb. per 1/100th acre of oven dry 
material for the narrow spaced drills, the adacent 2 ft. drills and the 
adjacent broadcast plots. Also relative figures with the 2 ft. drills at 

100 . 



/'• T 

t)rii 
!0 in. | 

In. 

in hi i 

1i in. | 

Plotft. 

! 

Perennial rye-grass . . | 

96.6 ! 

j 

97.0 j 

1 

132.0 | 

102,8 

144.5 

j 

Cocksfoot S. 26 . 1 

IfX) | 

101 ! 

137 j 

106 

150 

127.6 ! 

110.6 1 

166.7 j 

175,6 

150.8 

l 

t i 

100 ; 

110 | 

i3i ; 

138 

119 

Cocksfoot S. 3? ... j 

117.1 1 

117.0 < 

120 1 1 

127.2 

138.2 

i 

l 

100 | 

100 j 

103 j 

109 

118 

Timothy S. 48 . 1 

95.6 | 

95.3 < 

77.8 | 

129.9 

126.6 

, I 

loo | 

100 ! 

82 j 

136 

184 

I inmtliy S. 51 ... i 

87.2 | 

%*.S 1 

79.6 ! 

112.8 

137.5 

1 

i 

100 I 

_L 

III 1 

! 

92 j 

129 

158 


It will be seen that in general a narrow spacing gave a higher 
yield per unit of area than the 2 ft drill. This is the case for 
every grass and for each year with the exception of the two 
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strains of timothy in 1930. The yields given by the S. 26 cocks¬ 
foot strain were remarkably consistent m increasing from the 
2ft. spacing to the 1 ft, spacing each year. The aggregate three- 
year yields for each kind of drill and for the adjacent broadcast 
plots given in Table IX clearly show that a 10 inch spacing was 
the best for perennial rye-grass, and that a 12 inch spacing was 
the best for the strains of cocksfoot and of timothy when sown 
in drills. It is interesting to note that the broadcast plot yield 
of the S. 20 strain of cocksfoot was exceeded by the 10 inch and 
12 inch spaced drills, and that the same took place in regard to 
the 12 inch spacing for the S. 48 strain of timothy, but only to 
a slight extent in this ease. The broadcast yields of perennial 
rye grass and the S. 51 strain of timothy were heavier than any 
of the drill yields by a good margin, and the S. 37 cocksfoot plot 
yield was appreciably greater. 


Discussion and Summary. 

The data given by this critical field trial on the relation¬ 
ship of the yields as between broadcast plot and cultivated drill 
method of growing grass has shown that the usual broadcast 
method is supiiior to that of 2 ft. drills over a three-year period. 
The relationship of the yields during the individual years showed 
a hea\y autumn yield in the seeding year for the herbage in the 
[dots and a very light yield in the drills. The plot yields exceeded 
those of the drills for the first harvest year, but the yields 
came closer for the second year, and were even approxim¬ 
ately the same in plots and drills for the two strains of cocksfoot 
There wer<* stil 1 very marked differences for the strains of timothy 
for this year, howevet. For the third harvest year the plots 
greatly exceeded the drills by reason of the former having kept 
to the same level of productivity as in tfm previous year, and the 
latter having dropped in yield. In regard to the aggregate yields 
for the th^ee years, the perennial rve-grass plots gave 83 per cent, 
of sown species more than the 2 ft. drills, the strains of cocksfoot 
approximately 28 per cent, and the strains of timothy more than 
double the drill yield. 

The weights of herbage have been expressed in lb. of oven 
dry material throughout as it was intended to find what quantity 
of dry grass was produced. Perennial rye-grass gave the highest 
aggregate yield of sown syiecies (Table TV) and the plot yield of 
this grass provided 6.3 tons of dry grass per acre for the three- 
year period. The quantities of sown species in like terms for the 
strains of cocksfoot and of timothy would be correspondingly 
less, but the three-vear weights of total produce which include 
wild white clover, other grasses and weeds came to 8,7 tons for 
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rye-grass, 8*2 tons for cocksfoot and 11.1 tons for timothy, the 
large weight for this species being due to the greater growth of 
the above volunteer plants among its herbage. In actual prac¬ 
tice, of course, it is the total produce which is taken for grass¬ 
drying, and in the present instance the white clover would be a 
definite asset, while the other grasses and weeds would have been 
cut along with the sown grass at a nutritious stage of growth. 

The data have further shown that in regard to seasonal 
yield the drills, when established, gave a greater proportion of 
their annual yield in the first spring cut during the first and 
second harvest years compared with the plot herbage, that 
the Lotus failed to obtain a stand in the drill herbage and that 
the amount of volunteer wild white clover which came into the 
drill herbage was very small compared with the plots. The effect 
of sheep gracing, however, was of benefit to the drills as well as 
to the plots, w r ith one exception. 

With regard to spacing the drills at narrower intervals than 
2 ft. the data have shown that a spacing of 16 inches gives the 
highest drill yield for perennial rye-grass and of 12 inches for 
cocksfoot and timothy. Furthermore, the yields given by one 
strain of cocksfoot and one strain of timothy in the latter spacing 
outyielded the adjacent plot yields for these grasses. 

As mentioned in an earlier section of the paper, the soil 
between the drills was cultivated with a rotary cultivator after 
each cut. The actual rows of grass became wider each year, as 
the plants tillered further towards the bare soil. By 1937 the 
space for cultivating between the 2 ft. drills was only one foot. 
It was still found possible to use the cultivator, however, and 
even to cultivate between the narrower spacings by means of 
removing tines from the implement. 
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T1IE MOISTURE CONTENT OF GRASS 
SEED IN RELATION TO DRYING 
AND STORING 

By Myiiddin Williams, B.Sc., 

University College, Abur>»twylh. 


Prehistoric man established the practice of laying up 
reserves of grain methodically, in carefully constructed containers. 
He had become aware that damp vegetable matter would become 
heated and decomposed when stored in bulk, and as his very life 
depended on cereal grain, the pressure of necessity undoubtedly 
caused him to handle the grain in such a manner as would ensure 
its remaining in a sweet condition until the next harvest. 

It is only comparatively recently, however, that the cause 
of heating in flamp vegetable matter has been investigated. 
Critical investigations have shown that energy in the form of heat 
is released in a heap of damp seeds as a result of respiration. 
Respiration nmy be defined as the production of energy by the 
oxidation of organic food reserves, as accelerated by certain 
enzymes; carbon dioxide and water arc characteristic products 
of this physiological process. 

The seed is said to be a poor conductor of heat, and thus 
the heat energy evolved during respiration accumulates in the 
seed bulk with the result that, sooner or later, a rise in 
temperature becomes noticeable. 

Moisture has been shown to be one of the more important 
factors which determine respiration; and extensive rev iews of the 
earlier general literature on moisture and other factors relating 
to seed storage may be found on reference to Hailey and Gurjar 
(4»), Bailey (2, 3), Lehmann and Aichele (la) and Franck (10). 

The retention of viability and energy of germination is 
directly dependent on the method of handling threshed seeds 
throughout the storage period, that is, the interval between 
harvesting and the delivery of the seeds to the final purchaser. 
This period may be a few months, or perhaps years : and the 
seeds may have to be transported long distances overseas, in 
which event careful handling and conditioning, prior to dispatch¬ 
ing, are vitally important. 

DuveJ (9), in a study of the vitality of stored seeds, found 
that a marked decrease in the percentage of viable seeds aeemn- 
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panied an increase in the moisture content and respiration, 
lverscn and Dorph-Petersen (12) stored small quantities of seeds 
with different moisture contents in warehouses, and found that 
the seeds retained their viability for varying lengths of time : 
the higher the moisture content the shorter the period of retention 
of viability. 

It emerges from the results of these, and several other 
investigators, working with seeds of different crop plants, that 
there is a definite correlation between moisture content and the 
rate of deterioration of seeds. Seeds dried and stored to prevent 
reabsorption of moisture, have been known to retain their 
viability far more successfully than undried seeds. 

The moisture content of harvested seeds depends on the 
humidity and temperature of the atmosphere. The atmospheric 
humidity is high in many parts of western Europe, and the 
climatic conditions are generally such that seeds contain a com¬ 
paratively high percentage of moisture. In wet seasons and in 
wet districts the moisture content, of grass seeds often reaches 
20 per cent, at harvest time, and such seeds must be dried 
naturally or artificially to expel the excess moisture. The 
moisture content at which bagging and storing grass seeds is 
considered safe, is generally recognised to-day as being about 
14 per cent. (Franck (10) ). This is, however, merely an 
approximate value suggested for all species, and no data have 
been available to indicate whether this empiric value holds good 
for all grass species under the varying atmospheric conditions of 
the storage house. 

A number of preliminary investigations, the results of winch 
are reported in this paper, were begun at the Welsh Plant 
Breeding Station in order to obtain more exact information on 
the problem of moisture in seeds. 

The Norm* 

The norm, or maximum moisture content at which 
it is considered safe to bag seeds, was investigated by 
the writer for seeds of perennial rye-grass (Loliuin perenne), 
cocksfoot- (l)uctylis glonwratu) and timothy (Phi cum prate mu') 
Series of experiments were conducted during the summer seasons 
of 193(5 and 1937 in the seed storage house at the Welsh Plant 
Breeding Station, Aberystwyth. 

Newly threshed seeds of two improved strains of each of the 
three grass species were placed in 4-bushel bags at different 
moisture contents, as shown in Table 1. 
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TABLE I. 

Showing the moisture content of each lot of grass seeds used to 
investigate the moisture norms for rye-grass, cocksfoot and timothy. 


Species ami strain. 

Moisture content per rent, at the 
commencement of the experiment. 

Baps 

% 

Bayb i 

% j Bays | 

% 

Perennial ryojtrasi S. 24 

1C 1 

13.7 

3C | 

M.2 ! :>C 

14.a 


s»L ) 


4L ( 

i 


Ho. S. 101 

1C 1 

14.0 

3C | 

Iti.l | AC 

14. 5 


2L f 


4L I 



Cocksfoot S. 37 

1C. | 

13.0 

3(’ 1 

13.2 ; .->(' 

13.0 


21, J 


(T, 1 



Do. S. 113 

1C | 

13.8 

:sC | 

13.0 | .iC. 

13.4 


21, / 


| 1L 1 

1 


Timothy S. It. 

1C | 

I3.n 

3C | 

13. 5 



21, 1 j 


n. i 

\ 


Do. S. .'.1 

1C | 

14.9 

| »c I 

tr».7 



21, 1 


ii, i i 

i 1 

i 

.- _ _ _ 

'__ . 1 

_ _ 

__ 

j_J 

1 


Bags I ('. 8 (\ 5 (' M'»»ds rloselv packed. 
Bags 2 L, i f/ — seeds loosely parked. 


TABLE II. 

Showing the moisture content (M) changes in bagged seeds of perennial 

rye-grass. 

(Bags 1, 3 and 5, *loseh parked C, bags 2 and J loosely parked - Id 


! Initial , I fter | After | After | Ajlei 
I moisture ; l daijs J # days \ S (fays j J' ( daps 

J content. > ! | I 


6 






"s 




C 


k; 

k O 

K 


£ 




c* 


c 

c 








i- 


V 


X* 


1 


s. 

hi 

a- 

fai 

o 


s 


- 

hi 

z 

S3 


■4 


/ 


_ 


4 



•sj 




i 

I 

! 

j i 


± 


It 


4* 

S 21 

J V 

13.7 

Mi 

i 18.6 

! 027 

13.5 

027 

13.5 

.02? 

13 5 

.02? 



13.7 

.02? 

| 13.8 

.028 


.027 

13.7 

.027 

13.8 


02h 


3 C 

11.2 

.030 

1 H.3 

| .<>30 

11.8 

.031 

15.1 

.032 

15.3 

.032 


1. L 

1U) 

.030 

| 11.2 

i .030 

14.1 

.030 

14.7 

.031 

U.9 

.031 


1 

! •"> C 

1 14.5 i 

( ,031 

i li.b* 

i 

! .031 

14.0 

1 .031 

r “ 

15.2^ 

.032 

15.5 

,031 

s. loi 

j l C | 

! i 

! ll.o | 

1 

.ous 

!. 

j 11.0 

1 ■*’ 

.028 j 

11.0 

f 

| .020 

i 

H.l 

.028 

14.1 

.020 


\JC\ 

14.0 ! 

.028 

! 14 0 

.028 j 

11.1 

.020 

14.1 i 

.020 

14.0 

.028 


1 

3 V 

i j 

j Iti.l. 1 

.033 

j Iti.3 

.033 

oi.f! 

1 

.031 

17.5 1 

.038 

18.8 

.038 

j 

Jl l J 

! iti.l | 

.033 

| 16.4 

.033 

lli.7 ! 

.031 

17.5 | 

.038 

18.0 

.038 


5 C | 

! ' i 

!_I 

! 

.031 

| 

"| 

' 14 5 

I 

.031 

14.9 

.032 

15,0 

| .082 

15.6 

.084 
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TABLE III. 


Showing the moisture content (M) changes in bagged seeds ol cocksfoot. 

(Bags 1, 3 mid 5, dosolj packed r.- V ; bags 2 and 1 loosely packed - L). 


i 

£ 

! 

35 

S. 3? 

' 

Initial 
moist tire 
j content. 

After 
\l days 

/I jtcr | 
h days 

o 

< 

os 

AQ 

£ 

O 

k. 

V 

to 

irl 

M. per cent. 

to 

± 

.014 

.016 

s 

o 

o 

k 

& 

si 

to 

1 C 
2L 

12.0 

12.0 

± 

.014 

.014 

12.0 

12.4 

12.0 

32.8 

33.6 

13.5 

+ 

.on 

.015 

.019 j 
.018 

3 C 

lid 

):j.2 

13.2 

.018 

.018 

13.3 

13.3 

.018 

.018 

J[[»_ 

5 C 

13.y 

.019 

13.9 

U.1 

1 

.020 ! 

h. ita 


j 

‘ 13.8 

r _ ' 

f .019 

H.O 

.039 I 

1 

11,11 

r 

.020 

1 

! * L J 

13.8 j 

.019 J 

13 9 

.019 j 

i.wjj 

, .020 


8 C | 

| 13.0 

1 .018 

13.0 

.018 

*3.0 
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TABLE IV. 


Showing the moisture content (M) changes in bagged seeds of timothy. 

(Bags 1 and 3, cJesely packed - C; bags 2 and 4, loosely packed - L). 




Initial 

,!//<■)• 

After 

After 



| moisture 

1 * 

lays 

| \ days 

S 7 

lays 



1 content. 

















d 






s 


£ 


>; 

d 

£ 


k 


v 

u 

u 


O 

K 


15 

<K 

k 

to 

fiu 

to 

to 

to 

ft- 

to 

y. 

£ 

to 

cd 

£ 

cd 

to 

u 


7, 




~ i 


* 


± 


± 

S. 18 

1 c 

13.0 

.082 

13.0 

.032 

13.0 

.002 j 13.0 

.083 


2 L 

13.0 

.033 

18.1 

.033 

13.3 

.032 

13.3 

.(432 


8 C 

Ib.o 

.033 

13.6 

.033 

13.0 

.031 

13.5 

| .033 


4 L 

13.5 

.033 1 18,6 

.083 

13.6 

.034 

13.5 

.031 

S. 51 

r 

MCI 

I ~ 

| H.9 | 

1 

.037 

14.9 

.037 

15.0 

.038 

15.5 

.01-0 


LULi 

| 14.9 ] 

.037 

15.1 

038 

15.2 

.038 

15.6 

.041 



1 “ 



1 

i 

_ . 




3 c 

; i;i.r | 

.0.-J4 

13.7 

f .034 

i3.9 i 

.036 

14.2 

.084 


4 L 

13.7 

J _ 

.084 

18.7 

_ 

1 .034 

I _ j 

j4.0 I 

[ 

.035 

_ 

14.1 

.036 


A fin 
tj days 


c 

C* 



to 

vi 


± 


12.9 j .032 
33.1 .032 


13.6 .086 

33.5 .035 


16.3 .011 

36.3 .041 


14, ( .03? 

14.1 .086 










Moisture Content of Grass Seed* 


217 


The seeds in bags 1, 3 and 5, were packed as closely as 
possible, being pressed down hard, whilst those in the other 
bags, 2 and 4, were not pressed down. There was thus almost 
twice as much seed in each ol bags 1, 3 and 5, as in each of bags 
2 and 4. This was done with the object of finding out if air 
spaces between seeds in loosely packed bags influenced the 
moisture in the seeds in any way. 

All the bags were closed and placed about a foot apart in a 
large open bin. The moisture content and the condition of the 
seeds in each bag were determined after two, four, eight and 
fourteen days. The experiment was conducted in duplicate and 
the average results of the duplicates arc set out in Tables 11, 111 
and IV. 

Vi rctmial Ryt-tfruss, 

An increment of 0.9 C. above atmospheric temperature was 
recorded on the fourteenth day in the seeds of the S. 24 strain 
which had been bagged with 14.2 jkt cent, moisture content 
(bags 3 and 4). Seeds of S. 101 (bags 3 and 1) with 16.4 per 
cent, initial moisture, showed a temperature increase of 1.2° C. 
above that of the atmosphere on the fourth day, whilst on the 
fourteenth day the teni}>erature of the atmosphere was 10.7° C. 
and that, of the seeds was 19.2' C. Both S. 24 and S. 101 seeds 
with 14.5 per cent, initial moisture (bags 5) showed an increase 
of l.r C. above the temperature of the atmosphere on the four¬ 
teenth day. 

An appreciable amount of germination was found in the bags 
of S. 101 seeds which had 10.4 per cent, moisture when bagged. 
A distinct mouldiness was apparent on the fourteenth day in aU 
bags of S. 24 and S. 101 seeds which had initial moisture contents 
of 14.2 per cent, or more. This mouldiness was noticed on the 
eighth day in the S. 101 lots with 10.1 per cent, moisture when 
bagged. 

There were no significant changes in the conditions of the 
perennial rye-grass seeds, S. 21 and S. 101, with initial moisture 
contents of 10.7 and 14.0 per cent, respectively. 

It would appear that in certain instances there arc distinct 
differences in the moisture changes in seeds as the result of 
different methods of packing, but, in general, the differences arc 
not really significant. 

The results in Table II indicate that S. 101 seeds can be 
bagged with safety when their moisture content is 14 per cent. 
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The norm may be slightly higher than 14 per cent, but certainly 
not as high as 14.5 per cent., since seeds bagged at this value 
become deeonditioned. The results with the S. 24 seeds suggest 
that 14.2 per cent, is unsafe, and that 18.7 per cent, is safe. 
The changes in seeds of S. 24 bagged with 14.5 per cent, moisture 
(bag 5), are not significantly different from those in S. 101 (bag 
5) seeds, bagged under exactly similar conditions. If, therefore, 
it is assumed that the reactions to bagging are more or less 
identical for both strains, then 14 per cent, can be considered as 
the norm for perennial rye-grass. At the same time 14.2 per 
cent, must be considered unsafe. This tolerance of 0.2 per cent, 
is surprisingly minute. The value 14.0 per cent, has been found, 
in numerous other tests, to be a safe moisture norm, and 14.5 
per cent, definitely unsafe. Seeds were bagged at 14.2 per cent, 
in some cases with comparative safety, but this occurred under 
cool, dry conditions. Conditions of high humidity and 
temperature were found unfavourable for bagging seeds of 
perennial rye-grass when the moisture content was more than 
14.0 per cent. The conditions for bagging seeds are considered 
unfavourable when the humidity is above SO per cent, and the 
temperature above 00° K. 

Cocksfoot . 

Moulds appeared after the eighth day in seeds of cocksfoot 
S. 143, the initial moisture content of which was 13.8 per cent, 
(bags 1 and 2). There was no evidence of sprouting, but the 
temperature on the fourteenth day was 1 A C. above that of the 
atmosphere. Similar changes in condition were found in bag 5 
of S. 37 seeds, bagged with 13.9 per cent, moisture The seeds 
of S. 37 with 13.2 per cent., and S. 143 with 13.4 per cent, 
moisture when bagged, showed a definite increase in their 
moisture contents, reaching 13.9 per cent, after fourteen days; 
but the seeds showed no other signs of deconditioning at the end 
of this period. It was, however, shown that seeds originally 
bagged with 13.8 and 13.9 per cent, moisture became mouldy and 
heated, and it was thought that seeds which were bagged at 13.2 
and 13.4 per cent., having had their moisture increased to 13.9 
per cent, would in all probability develop moulds later on. This 
was, in fact, found to occur within another four days. 

There was no rise in temperature and no signs of decondition- 
ing in seeds of cocksfoot bagged with 18.0 per cent-, or less, 
moisture. The tolerance here again is less than 0.2 per cent., but 
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further evidence has supported the inference that 13.0 per cent, 
is a safe value for cocksfoot, and that 13.2 per cent, and over is 
unsafe. 

Timothy . 

There was no significant temperature increase and no indica¬ 
tion of sprouting in seeds of timothy bagged at 14.9 per cent, 
(bags 1 and 2), but there was a definite mouldiness after the 
eighth day. The moisture content of S. 51 seeds bagged at 13.7 
per cent, (bags 3 and 4) gradually increased up to the fourteenth 
day, and there was slight sprouting at the end of this period. 
There was, however, no apparent change in the condition of 
timothy seeds bagged at or below 13.5 per cent, moisture. 

Germination Tints, 

Germination tests of most of the above seed lots were put up 
at the beginning and at the end ot the experiment. Tests were 
also made, after about three months, on seeds which had been 
bagged at the lowest moisture contents and had shown no 
significant changes in their condition throughout the fourteen-day 
period. The results are set out in Table V. Data obtained w'th 
seeds which had remained in an open bin during the fourteen 
days are also show'll m the table. 

The results of these tests indicate that seeds of perennial rye¬ 
grass deteriorate rapidly if bagged and stored at a moisture 
content exceeding 14.0 per cent. Seeds of cocksfoot and timothy 
deteriorate when bagged with moisture contents of more than 
13 0 and 13.5 (or 13.0) per rent., respectively. The germination 
tests also indicate that at or below’ these moisture contents 
storage has no detrimental effect on the germination capacity. 
Storage above these \allies, which may be regarded as norms, 
appears to be definitely detrimental. 

Conditioning. 

The aeration and removal of excess moisture from bulks of 
newly threshed seeds are generally referred to as conditioning. 

It has been pointed out that newly threshed seeds frequently 
contain 4 to rt per cent, excess moisture, and also that this 
moisture must be removed before the seeds can be bagged and 
stored with safety. Until drying plants have come into more 
general use, recourse must be had to clean, airy barn floors for 
conditioning seeds whenever it is necessary. 
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TABLE V. 

Showing the effect on germination capacity of storing in hags the seeds 
of perennial rye-grass, cocksfoot and timothy, with varying moisture 

contents. 
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Most of the seeds of grass strains bred at the Welsh Plant, 
Breeding Station are produced in bulk by farmers in the counties 
on the Wclsh-English border. Newly threshed seeds are brought 
into the Station immediately by lorry for treatment and storage. 

This section of the paper records the results of observations 
made on seed bulks stored at the Station seed-house in relation 
to the moisture content of the seeds, humidity and temperature, 
during conditioning. Within the scope of this paper, however, 
it is only possible to indicate the nature of these particular 
experiments and summarize the main results. 

It has long been known (Bailey (2, 3), Coleman and Fellows 
(5), Dillman (0), among others) that the rate at which moisture 
can be expelled during conditioning depends largely on the 
humidity and temperature of the atmosphere in the storehouse. 
A large amount of data obtained by the writer during the summer 
and autumn seasons of 11)30 and 1037 has yielded some interesting 
information in this direction. In addition to atmospheric con¬ 
ditions, the rate of evaporation or absorption of moisture by 
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seeds was found to depend also on the initial moisture content. 

It was found that the norms for rye-grass, cocksfoot and 
timothy can be maintained in atmospheres of 80 per cent, 
humidity at 00° F. These values were found to represent the 
average atmospheric conditions in the Station seedhouse during 
the period from July to October, when seeds are normally 
brought in for conditioning. 

Climatic conditions during this period in 1936 were such 
that newly harvested seeds contained as much as 18 to 20 per 
cent, moisture. Such seeds were spread out to a depth of about 
12 inches in bins, so as to permit reasonable evaporation. The 
atmospheric conditions in the seed house allowed only a very 
slow rate of conditioning. Aeration was therefore resorted to as 
frequently as was practicable—at least once daily—by turning 
the seed thoroughly. 

Obviously numerous moisture estimations had to be made 
from time to time, during the conditioning period, in respect of 
the seeds of all the grass strains hred at the Station. It is 
generally considered that the senses of touch and smell (8) are 
not sufficiently reliable for indicating the approximate content of 
moisture. Several mechanical methods have been devised for 
making rapid determinations of moisture and the Davies 
Moisture Meter described in the current volume of this Journal 
(16), has been found to be extremely useful and reliable for the 
purpose. This instrument has been used, with a considerable 
degree of success, for several years at the Welsh Plant Breeding 
Station, 

It was not found necessary to make frequent moisture tests 
on obviously damp seeds during wet weather, nor when the 
atmosphere in the seed house was humid. The norms were 
reached only very slowly, when the atmospheric conditions 
exceeded about 80 per cent, humidity at 60° F. Under average 
favourable conditions, seeds of rye-grass, cocksfoot and timothy, 
with initial moisture contents ranging from 15.0 to 20.6 per cent., 
lost their excess moisture in two to eight days when the seeds 
were spread out in bins to a depth of 12 inches and turned daily. 
Isolated days with favourable atmospheric conditions helped to 
speed up the rate of drying, and, in general, numerous observa¬ 
tions indicated that the higher the initial moisture content, the 
greater the rate of evaporation under favourable conditions. On 
the other hand, under unfavourable conditions, the lower the 
moisture content the greater the rate of absorption. 
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In 1937, the atmospheric conditions both in the field and in 
the storehouse favoured rapid removal of excess moisture from 
the seeds; and often newly threshed lots contained 1 to 2 per 
cent, moisture below the norm. Conditioning was comparatively 
rapid, and seed lots with the lowest moisture contents did not 
even require conditioning, and were thus stored in bags 
immediately after threshing. 

It was found that when the initial moisture content was 
about 15 per cent., or when the moisture had reached this value, 
one to two days under favourable conditions was sufficient for 
drying them down to safety limits. As soon as the moisture 
content had been reduced to the norm, or had passed below it, 
the seeds were bagged as quickly as possible; data, set out in 
Table VI, indicate clearly that there is less variation in the 
moisture content of seeds which are packed in hags at or below 
their norms, than in that of similar seeds left in bins. 

During the experimental period of 14 days the average range 
in moisture of the bagged seeds was 0.4 per cent., whilst that 


TABLE VI. 

Showing the daily variations in the moisture content of seeds of rye-grass, 
cocksfoot and timothy, (a) stored in bags, (b) left in bins. 
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of the seeds in the bins was about 1.0 per cent. It will be 
noticed too, on reference to Table VI, that the moisture changes 
of seeds in the bins may be correlated with the humidity of the 
atmosphere during the previous 24 hours. The data in this Table 
support the inference that the norms for the seeds of the grass 
species concerned are maintained in atmospheres of about 80 
per cent. 

It may be concluded from these results that if seeds which 
have had their excess moisture removed be allowed to remain 
in the bin, unfavourable atmospheric conditions might set in 
and influence the moisture of the seeds adversely, whereas such 
unfavourable conditions would not have a correspondingly 
adverse effect on bagged seeds. 

Numerous observations during periods of ehangeable 
atmospheric conditions indicate that, in the ease of seeds which 
were drying rapidly, if a damp period set in and tended to 
increase the moisture content, heaping the seed after aeration 
largely prevented reabsorption of moisture. This was particularly 
noticeable if the moisture was only slightly in exeess of the norm. 
Such seed would reach a satisfactory condition very rapidly if 
spread out again on the advent of dry weather. 

Dorph-IVtersen (8), and others, stress the advisability of 
cleaning seeds b< fore storage. The chief impurities in newly 
harv ested seed lots of rye-grass, cocksfoot and timothy are leaves 
and straw of the seed crops themselves, and leaves, stems and 
seeds of miscellaneous weeds. In rye-grass seed may he found 
considerable quantities of clover leaves and unhulled seeds. 

At the Welsh Plant Breeding Station winnowing has been 
found to rid seed lots of large amounts of hygroscopic material, 
resulting in a lower moisture content. A sample of rye-grass 
(S. 28) seeds of 79 per cent purity and containing 10.1 per cent, 
moisture was winnowed quickly, and then sieved to get rid of 
the heavier leaf and straw. The process took about 80 minutes, 
at the end of which time the moisture content of the cleaned 
seeds was 14.9 per cent, and that of the impurities was 21.8 per 
cent. The reduction in moisture might have been due in part to 
the winnowing process, but the resulting clean seeds dried more 
rapidly than an uncleaned sample when both were put into 
adjacent bins for comparative study. Figure I shows the daily 
changes in the moisture contents of the two lots in relation to 
atmospheric humidity and temperature. 
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FIG. 1. 

Showing the comparative changes in moisture content of seeds of 
perennial rye-grass, cocksfoot and timothy in relation to degree of 
purity and atmospheric conditions. 


Also shown in Figure 1 are similar results which were 
obtained using cocksfoot and timothy seeds. These results 
emphasize the advisability of removing hygroscopic material, if 
the seeds are to be dried as quickly as possible under natural 
conditions. It is evident that one of the advantages of cleaning 
seed bulks containing relatively high percentages of impurities, 
is to reduce the moisture of the bulk, (1) by getting rid of the 
highly hygroscopic impurities, and, (2) by aeration in the 
winnower. 

Table VII shows the comparative rates of drying of rye-grass, 
cocksfoot and timothy seeds, with the same initial moisture 
contents, under the same conditions. 

The data in this table are the averages of numerous 
observations made in 1986, and other data obtained on other 
occasions in 1986 and in 1987 support the conclusions drawn 
from these results; namely, that cocksfoot seeds dry more quickly 
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TABLE VII. 

Showing the comparative rates of drying of seeds o>f rye-gr&ss, cocksfoot 
and timothy with the same initial moisture content. 
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than those of rye-grass, timothy seeds taking an intermediate 
position. Under the same conditions of humidity and tempera¬ 
ture, perennial rye-grass seeds contain more moisture than 
timothy and cocksfoot; c.g. under conditions of about 80 per 
cent, humidity at 60° F. the equilibrium moisture contents of 
the seeds of these grasses are 14.0, 13,6 and 13.0 per cent, 
respectively. It will be observed also that these values are 
precisely the figures previously established as norms for these 
species, which is highly significant. 

Dorph-Petersen (8) suggests that if the storehouse has 
several rooms of different humidities, the damper seeds should 
be conditioned in the least humid ones. In the event of the 
relatively dry rooms being used for rye-grass and cocksfoot seeds, 
when moister seeds are brought in for conditioning, it is claimed 
by Dorph-Petersen that the rye-grass and cocksfoot will suffer 
very little if transferred to the more humid rooms. Care must 
be taken, however, to maintain good ventilation in the more 
humid rooms. Experimental evidence, obtained by the writer 
in 1986, indicated that seeds of rye-grass, cocksfoot and timothy 
tended to lose moisture more rapidly than they absorbed it. 
Cocksfoot had the lowest and rye-grass the highest rate of 
absorption. 

In brief, the results of the investigations in connection with 
the conditioning of newly harvested seeds of rye-grass, cocksfoot 
and timothy indicate that although great care must be 

P 
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exercised in handling the seeds, those of perennial rye-grass, 
owing to their relatively high rate of absorption and low rate 
of drying, and to a lesser extent those of timothy, need more 
careful attention than cocksfoot seeds. 

Seeds should be spread out as thinly as possible on floors or 
in bins in well ventilated seed houses, frequent aeration being 
essential. On damp days, all doors and windows should be shut, 
and it is suggested that seeds in the bins be heaped up, to be 
spread out again on dry days. As soon as the norms are reached, 
the seeds should be bagged and the bags then stored in airy 
positions, especially if the humidity of the atmosphere tends to 
be high. 

Artificial Drying. 

In recent years the increasing use made of mechanized 
methods of harvesting has emphasized the need for rapid 
methods of drying seeds. Drying plants for grain have 
already become standard equipment wherever harvester- 
combines operate. The seeds of the mature crop after being 
threshed on the field are passed through the drier to bring their 
moisture content down to or below the norm. Obviously a great 
deal of skill is required to attain the desired conditions in the 
seeds for storing without injuring the viability in the drying 
process. Here the grower requires very exact information in 
dealing with seeds to avoid costly errors. 

The results obtained by Stapledon and Adams (15) led them 
to conclude that in wet districts, and especially after bad seasons, 
the drying of wheat, barley and rye grains immediately after 
threshing and before storage would be a considerable advantage 
to farmers, since the chances are in favour of increased germina¬ 
tion as a result of careful drying. 

Artificially dried seeds have been found to possess a high 
degree of germinativc energy, and it has been demonstrated by 
repeated trials that kiln-dried seeds produce more vigorous crops 
than those left without treatment throughout the winter. 
Drying has also been found to secure a more even germination in 
the case of many other economic crops. 

The obvious methods of hastening the removal of excess 
moisture from seeds involve the effects of air movements and 
heat. 

Dillman (6) and others have emphasized the need for 
speeding up the rate of evaporation of hygroscopic moisture from 
damp seeds by subjecting them to a current of air. 
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That the temperature which seeds can tolerate varies from 
one species to another has been demonstrated by the investiga¬ 
tions of Hottes and Wilson (11)* Atanasoff and Johnson (1), and 
Dixon (7), among others. The resistance of seed viability to 
heat is inversely proportional to the initial moisture content. 

The most important point to be borne in mind in the 
management of seed driers is therefore the avoidance of very high 
temperatures. 

Newman and Blackabv (i t) describe trials with a combine 
harvester-thresher in Wiltshire in 1928 and the grain drier used 
by them delivered a current of hot air to barley grain at 187° F. 
The initial moisture content of about 20 per cent, was reduced 
by this hot air current to about 15 per cent, in one hour. Tests 
showed that the germination was not in any way impaired. 
After subjecting the grain to hot air drying* a current of cold air 
was passed through it to cool before bagging, and in its passage 
through the hot grain the cold air became warmed and took up 
moisture from the surface of the grain. 

Preliminary investigations along these lines were conducted 
by the writer at the Welsh Plant Breeding Station in connection 
with the artificial drying of grass seeds, and although these 
investigations were limited in scope, the results indicate 
possibilities in seed drying. 

The seeds used for the artificial drying experiments were : 


Per cent. 




Purify 

Initial vwisturc. 

Perennial ryo-tfrnsv 

S. iM 


1B.!5 

Perennial ryegrass 

S 101 

JIM 

i?.i; 

Cocksfoot S. 14'i 



Hi. 1 

Cocksfoot S. 2K 



f 7 .S 


About four days after threshing, samples of these seeds were 
subjected to drying by a current of hot air, alternating with one 
of cold air, both of low humidity. The hot air current was 
passed through the seeds at 95°, 104°. 110°, 120", 180°, 140°, ami 
154° Fahrenheit, and the humidity of the air before entering the 
seed chamber was about 45 per cent. The air-current was of 
sufficient pressure to keep the seeds moving in the seed chamber. 

The seeds were dried to t-heir norms by subjecting them to 
alternating hot and cold air currents, in the proportion of 20 
minutes by heated air followed by 10 minutes in cold air (60° to 
65° F.). The object of the alternating cold air current is two¬ 
fold : firstly, to counteract the possible adverse effect of the heat 
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cm the seeds themselves, and, secondly, to cool the seeds quickly, 
at the same time preventing the reabsorption o! vapouriaed 
moisture. It was found, as the result of drying by a 
continuously hot air current until the excess moisture had been 
removed, that the germinability of the seeds was adversely 
affected, even when the temperature was no higher than 95° F. 
It was thus decided to make further experiments introducing the 
cold air current into the process. 

The moisture content was determined every half hour, 
after being cooled for 10 minutes by cold air. 

After the excess moisture had been removed from the seeds, 
samples of each lot, dried under different conditions, were put up 
for germination. Tests were also made of these and untreated 
lots after about three months* storage in bags under favourable 
seed house conditions. 

The results of these experiments are set out in Table VIII. 

The data in Table VIII indicate several effects of the 
application of a current of hot air, alternating with a cold one, 
for drying seeds of perennial rye-grass and cocksfoot Drying 
by a current of hot air above about 110° F. apparently had a 
detrimental effect on the immediate and subsequent germination 
of the seeds of both grasses whose initial moisture contents were 
at least 17.6 and 16.1 per cent., respectively. About 104° F. 
appeared to be the optimum for drying off the excess moisture. 


TABLE VIII. 

To show the effect on Germination Energy (GE) and Germination 
Capacity (GC) of drying by alternating hot and cold air currents. 


(i) Perennial rye-grass S 101. 

(a) Initial moisture content - 17,6 % (t 

(< 

(b) After natural drying to 14 % moisture (( 


- 65.2 % 


94.3 % ± 1.8). 


(r) A Her natural drying and 3 months* storage (OK -- 7 


94.1 % ± 1,5). 
70.0 % ± 0.0). 


93.9 % ± 0.9) 


Dried to 1/+ 
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at °F 


Drying 
time , 
hour it. 


Germination % 

Immediately after I A fter drying and storing 

drying. for three months. 
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(ii) Perennial rye-grass S. 23 . 

(а) Initial moisture content ~ 18.3 % (GE = 72.9 % ± 1.8). 

(GC *■ 95.7 % ± 2.1). 

(б) After natural drying to 14 % moisture (GE = 72.9 % ± 1.8). 

(GC - 95.1 % i- 1.0). 

(c) After natural drying and 3 month** storage (GE - 77.6 % ± 1.5). 

<GC ■*. 96.0 % ± 0.0). 


ffried to 1^ 
per cent, 
at 0 F 

Drying 
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0 crmin 
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(iii) Cocksfoot S. 142. 

(<i) Initial moisture content 16.1 % (GE - 70.3 % ± 1.1). 

<GC - 97.9 % ± 0.9). 

(6) After natural drying to 13 % moisture (GE - 69.9 % ± 1.0). 

(GC =- 98.0 % ± 1.8). 

(c) After natural drying and 3 months* storage (GE - 70.0 % ± 2.0). 

(GC =- 96.3 % ± 1.7). 


Dried to lfi 
per cent, 
at 0 F 

Drying | 
(true, 

hours. 

i 

tier min 

1 hnmediately after 

J drying. 

at ion % 

After drying and storing 
for three months. 

GE i 

SF. 

i_GCJ 

SE 

GE | SE 

| GC I 

SE 



1 

± 

i ~ i 

± ; 

I ± 

H i 

" + 

95 0 

4—2 

70.4 I 

1.0 

! 92.1 i 

! 0.7 

80.4 ; 0.2 

100 

0.0 

104 ° 

4 

08.9 | 

0.9 

, 95.7 

| 0 .H 

91.1 1 0.3 

ioo ! 

0.0 

110° 

! l —4 

;o.o 

2.1 

1 96.0 

| 0.0 

91.0 | 0.9 

100 ! 

0.0 

120 0 

l 

65.2 1 

3.1 

92.4 

2.1 

! 70.8 | 0.3 

98.3 I 

0.8 

130 ° 

! 

37 8 j 

1.6 

! Ml. 4 ' 

1.5 

; 13.5 i 6.0 

71.0 

6.2 

144) ° ! 

4 

19.1 j 

0.9 

| 71.1 

1.9 

52.8 1 0.9 

j 68.3 

1 2A 

154 0 1 

4 

27.2 ! 
! " 1 

6.2 

: H .3 ! 

1 

0.6 

11 6 ! 2.1 

1 

1 37.1 

1 

! 1.9 


__ 

J 


1 

_ 

l 

1 

1 


(iv) Cocksfoot S. 26. 

(a) Initial moisture content 17.8 Vo (GK 41,5 °L ± 3.5). 

(GC 88.7 % ± 2.1). 

(/>) After natural drying to 13 V; moisture (GE = 63.5 % ± 1.5). 

(GC -- 90.2 % ± 1.0). 

(e) After dr\»ng and 3 months’ storage (GE - 71.0 % ± 0.9). 

(GC « 93.0 % ± 0.0). 
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when the initial moisture contents were as high as 18,8 per cent, 
in rye-grass and 17.8 per cent, in cocksfoot. 

The use of relatively low temperatures ranging from 95° to 
H0° F. resulted in an improved germination capacity, which was, 
however, not immediately noticeable; but 100 per cent, germina¬ 
tion was obtained in all seed lots dried at these temperatures 
tested after three months'* storage under favourable conditions. 

Drying at these favourable temperatures and storing for three 
months resulted in an increased germination energy : an increase 
of up to 18 per cent, in ryegrass, and up to about 22 per cent, 
in cocksfoot. Germination of an even character was secured as 
a result of drying at 95° to 110° F., but this effect—as indicated 
by the low Standard Error (SE) values—was more pronounced 
after storage, although naturally conditioned seeds after storage 
showed an even germination in all lots except that of cocksfoot 
S. 143. 

It may be concluded from this brief survey of the investiga¬ 
tions relating to artificial drying, that hastened removal of the 
excess moisture from new r ly threshed seeds of perennial rye-grass 
and cocksfoot favours improved germination energy and capacity, 
and evenness of germination, particularly after a period of 
storage. 


Summary and Conclusions. 

It is apparent from the results of the investigations reported 
in this paper that the successful grower and seed producer must 
needs pay careful attention to the moisture content of newly 
threshed seeds. 

(1) . It is advisable to remove excess moisture from the 
seeds as quickly as possible. Excess moisture is that moisture 
which is present in excess of the norm. This norm has been 
established as being about 14 0 per cent, for rye-grass, 13.6 per 
cent, for timothy, and 13.0 per cent, for cocksfoot. 

(2) . Bagging the seeds with moisture contents above the 
norms suggested has a detrimental effect on the seeds during 
storage; they become heated, develop moulds, are inclined to 
sprout, and their germinability is greatly impaired. 

(3) . Once the norm has been reached, it is advisable to bag 
the seeds as quickly as possible, since adverse atmospheric 
conditions which might set in do not have such a marked effect 
on bagged seeds as on similar seeds left in bins. 

(4) . Owing to the greater rate of absorption and slower rate 
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of drying, seeds of perennial rye-grass require more careful 
attention during conditioning than those of cocksfoot or timothy* 
(5). The removal of excess moisture artificially by heat has 
much to recommend it. A current of hot air, at a temperature 
of not more than 110° F., alternating with a cold one, is 
particularly efficacious in removing excess moisture from seeds of 
rye-grass and cocksfoot, about 4.5 per cent, being removed in 
lj to 2 hours. Germination energy and capacity, and evenness 
of germination are favourably influenced by artificial drying; this 
effect is particularly noticeable after a period of storage, 

(0). Storage, after drying, must be considered as on 
important factor in the retention of viability, and a well 
ventilated storehouse is essential if the atmosphere tends to have 
a humidity of 80 per cent or over. At this humidity, and an 
average temperature of 00 F , the seeds maintain their norms. 
In any event, a low temperature, the lower the better, should 
be aimed at, and if the atmosphere is dry (below 80 per cent, 
humidity), sealed (air-tight) rooms are considered conducive to 
the maintenance of viability. It is suggested that it would be 
worth while storing irreplaceable stock seeds in sealed containers 
alter reducing the moisture content to a low value by artificial 
drying. 


Acknowledgements. 

The writer wishes to express his very grateful thanks to 
Mr, Gwilym Evans, M.Sc,, for his valuable assistance and 
unceasing interest in the work, and to Professor R. G. 
Stapledon, C.B.E., M.A , Director of the Welsh Plant Breeding 
Station, for the provision of material and working facilities. He 
is also greatly indebted to Miss Rhoda Peter Jones, B.A., for 
translations of foreign literature and for reading proofs for the 
press. 


REFERENCES. 

(1) Atanaroff, D., mid Johnson, A. («. The treatment of cereal seeds b> 

dry heat. J. Agric. XVIIL p. 379 (!92<>h 

(2) Railev, C. H. Respiration in shelled t orn. Min. Agr. E rp. Sta. Tech. 

Bull., 3. p. 3 (1921) 

(a) __Chemistry of wheat Hour. New Yuri Chcm. ('dialog. 

Co. (1925). 

( 4 ) _ rtTu l Gromit, A. M. Respiration in stored wheat. 

J. Agric. Hr*., XII, p. 685 (1918). 

(5) Coi.f.man, D. A., and Fei.lows, H. t. Hygroscopic moisture of cereal 

grains and flax seed cxjK)sod to atmospheres of different rolatixe 
; humidities. fVr. ('hem., II* p. 257 (1925). 



232 


The Welsh Journal of Agriculture , 


(6) Dillman, A, C. Hygroscopic moisture of fla*: and wheat, and its rela- 

tion to combine harvesting. J. Am. Soc . Ayron XXII, p* #51 
(1980)* 

(7) Dixon, H. II. Resistance of seeds to high temperatures. Brit, Ass. 

Adv. Sci. Hop., 72, p. 805 (1902). 

(8) Don ni-P eterson, K. How do the seeds of the more important species 

of cultivated plants retain their viability when kept in ordinary 
storehouses? (Translated title). Beretning om Nordiska Jordbrugs- 
fonthercx Formings Fjerde Kougrvi s, p. 261. (Helsingfors, 1929). 

(9) Duvel, J W. T. 'ihe vitality and germination of seeds. U.S. Dept. 

Ayric. Bur. Phi . Jnd. Bui., 58 

(10) Franck, W. J. Hot vochtbehulte van zaden l)v nieuwe Veldbode 

(1984). 

(11) IIottes, C. F., and Wilson, H. K. Resistance of wheat to high temp¬ 

eratures under different methods of heating. J . Am. Soc. Agnm., 
XXII p. 108 (1980). 

(12) Ivi-itsiN, K., and Douph-Pktkkson, K. L’influence du coritenu 

d’huimdite sur la faculty germinativo dcs graincs pendant la con- 
servatjnn des graines. Tidsskrtfl for Plan (aid, Vol. XX, p. 26*1. 

(18) Lehmann. F., and Aicuki e, F. Kcimungsphysiologie dcr Griiser. Ferd . 
Enhe. (Stuttgart, 1981). 

(11) Xiwjman, J. W., and Blu'K'ijv, J. IJ. Report of trials of the combine 
harvester thresher in Wiltshire, 1928. lust Res. Ayric. Eng. IJniv., 
Ojcon Bui. 3 (1929) 

(15) Stvpledon, R. (»., and Adams. M. Filed of drying oil germination of 

cereals. J. Min. 1 yrtc.. XWI, p. 364 (1919-20). 

( 16 ) Willi\ms, M., and Lvans, CL The rapid determiimtion of moisture 

content in grass *eed. Welsh Jnurn. Ayric.. Vol. XIV (1988). 


THE RAPID DETERMINATION OF 
MOISTURE CONTENT IN ORASS 
SEEDS. 

By Myrddin Williams, B.Sc., 

University College, Aberystwyth, 

AND 

Gwilym Evans, M.Sc., 

Welsh Flant Breeding Station, Aberystwyth. 

Introduction, 

The problem of moisture content in seeds is having wider 
recognition as its bearing on the viability, vigour and longevity 
of seed is more fully appreciated. It is a problem of which the 
seed grower as well as the seed merchant must take proper 
cognizance in areas where the growing of grass seeds is 
established as a new branch of husbandry, for no other factor 
has greater influence in determining the quality of seed qua seed 
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than moisture content during harvest and after threshing. 
Excessive moisture in threshed seed can lead to serious harm to 
the seeds, to viability as measured by laboratory tests, and still 
more to the power of establishment under ordinary field 
conditions. 

There has been a tendency in Britain during recent years 
to thresh seed crops of improved strains of grasses immediately 
they are carted from the field, or soon afterwards. According to 
the older practice either the grass seed crops are left in stooks or 
rickles for a considerable time in the field, or they are stored 
in bays for some time before threshing, as is commonly done with 
clover seed crops. Managed in this manner the seed crops do 
not usually contain a sufficiently high moisture content to cause 
serious damage, and yet there is always the risk that they will 
not exhibit the characteristics of high quality seed. There is 
the attendant risk of weather damage to crops left on the field 
for considerable periods, apart from heat and moulds that may 
develop after such crops are brought under cover. 

Several considerations have been responsible for the 
tendency to thresh grass seed crops within a short time ol* 
harvesting. Many areas exist in England and Wales where con* 
ditions are often very favourable to the rapid drying of harvested 
crops on the field, and in such districts opportunities frequently 
occur to thresh the seed crops in the open. A further encourage¬ 
ment to this practice is the difficult problem of labour which 
compels growers to handle such crops as little as possible. 

The characteristic leafiness of bred strains of grasses may 
cause the seed crops, unless favoured by proper management and 
season, to be somewhat more difficult to dry on the field than 
crops of ordinary strains, and this constitutes a further induce¬ 
ment to thresh the crops from off the field. Grass seeds thus 
garnered fresh from the field and threshed must of necessity be 
carefully handled and properly conditioned if there is reason for 
believing that the moisture content is excessive. Weather 
vagaries may be such, in some seasons, that growers find it 
necessary to thresh the grass crops when the moisture content of 
the seeds is upwards of 20 per cent., in which case measures must 
be taken immediately to reduce the contained moisture to a level 
at which the seeds may be safely bagged. Above this the seeds 
are likely to deteriorate slowly or rapidly, according to the con¬ 
ditions under which they are stored. 

Excess moisture can be removed from grass seeds under 
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ordinary atmospheric conditions by having them spread out on 
airy barn floors and turned frequently. The seed of each grass 
species has probably its own specific norm, 1 as indicated by 
Williams (2), such norms being taken to mean a moisture content 
beyond which seeds may easily be damaged m storage. These 
norms for different grasses cannot with any precision be 
determined merely by handling the seeds, and the grower may 
be faced with the alternative of either risking the viability of the 
seed by premature sacking or, m older to make certain of the 
seed quality, of continuing to turn it for some days after the 
moisture has been reduced sufficiently This empirical method 
of estimating the condition of the seed proves particularly inade¬ 
quate where the problem of floor space is an acute one, owing to 
the necessity for drying \anous seeds in succession and storing 
them. 

Latterly with the advent of the combine harvester it is 
possible to thresh standing crops of some species of grasses, and 
artificially drying them by modern plants solves the problem of 
conditioning the seed. The user of an aitifieial drying plant in 
conjunction with a small combine lias to lely continually on 
empirical methods of determining the moisture content of grass 
seeds at dafierent stages of conditioning. 

The need for a simple, rapid and it liable apparatus for 
determining moisture content in grass seeds had been apparent 
for some time when Dr. H. M. Davies in conjunction with the 
Welsh Plant Breeding Station constructed his Moisture Meter. 2 
This papei is concerned with the calibration of the Basies 
Moistme Metei m relation to j\t glass, cocksfoot and timothy 
S( < ds 


The Davies Moisture Meter 


(I) Ihsrnphon. Electrical and non-electrical methods for 
determining the moisture content of seeds have been extant foi 
some time. These methods are discussed fully by Davies (1), 
who demonstrates their inadequacy for dealing with the 
peculiar texture of grass seeds. Davies discusses electrical 
methods of his own device to meet the requirements of grass 
seeds, and finally describes in detail an instrument of his own 
construction which we propose calling the Davies Moisture Meter. 


1 See \ppcmlix 

2 No* obtainable from Mfssrs Hobmson 
1 arttdav House, Sale, Cheshire 


Nelson and Co, Ltd., 




St*i»cl Vessel. 

C\limW fur rwminjr ^ 

Su itrli (hir:ifd to "Standard.*’) 


B. riunpr 
|(«nh nnoiiM'trr ^mI 
\\ A-ru a u!itist< r 
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The Davies Moisture Meter is designed to determine! 
accurately and within a few minutes, whether the moisture con¬ 
tent of grass seeds has reached the norm at which they can be 
stored m sacks with safety. It is constructed m such a manner 
that for practical purges it can be used successfully by store 
men possessing no high degree of skill. 

Essentially the Moisture Meter consists of a seed vessel (Fig. 
I.A) in the form of a brass cylinder, one end of which is closed by 
an ebonite disc into which is fitted a brass plug by means of a 
brass screw This seed vessel, or cyhndci, slides into another 
similar brass cylinder (C), thi brass plug fitting into a brass 
cup at its base This second cylinder is part of an electric 
circuit. 

A sample of the seed to be tested is packed as tight]) as 
possible into the seed vessel by means of a lead plunger fixed to 
an ebonite cylinder (B) The electric current is supplied by an 
ordinary high tension dry battery (G) with which is usually 
associated a small grid bias battery for the purpose of adjusting 
the voltage to the constant value required to operate m the 
circuit A galvanometer interpolated m the circuit measures the 
lesistancc to the current passing through the seed, the greater the 
moistuie content the lower the resistance, and the highei the 
galvanometer reading The Moisture Meter is shown in Fig. 1. 

(2) Opt ration The piocedurc recommended b> Davies loi 
operating the Moisture Meter is as follows. 

(l) The standard voltage fi» testing the moistuie content of 
seeds is checked by turning switch (E)— Fig. 1— to the ught- 
hand position (marked ^ standard 99 on panel), the galvanometer 
being arranged to function as a voltmetei, (the standard voltage 
for these tests is 39 to 41 \olts). The switch is then turned to tin 
neutial position (marked “ off ”). 

(u) The seed vessel (A) is packed with seeds as described 
above, and inserted m the machine. 

(in) The current is introduced into the circuit by turning 
the switch to the left-hand position (marked “ on ”), and when 
the galvanometei needle has become steady the reading is taken 
from the scale 

(rv) The moisture content of the sample is found by 
reference to the appropriate calibration table m which moisture 
content is set against each degree of the galvanometer deflection. 

(v) On removing the tested sample of seed from the 
cylinder, care must be taken to avoid mixing it with the rest 
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of the samples to be tested, and the cylinder requires to be wiped 
with a clean, soft, dry cloth. 

Calibration. 

The instrument was calibrated by Davies in the first 
instance for dealing with timothy (Phleutn pratense) seeds 
and, although it was said to give satisfactory results with 
the seeds of cocksfoot and other grass species, only one calibra¬ 
tion chart, that for timothy, was published. 

On account of the wide variation in the texture and packing 
properties of seeds of different grass species it was considered 
necessary to establish calibration curves for grass species other 
than timothy. In the course of the investigations reported in 
this paper calibration curves for seeds of the three most 
important grass species bred by the Welsh Plant Breeding 
Station, namely, perennial rye-grass (Lolhun perennt ), cocksfoot 
(Dactylis glome rata) and timothy were prepared by one of the 
authors of this paper. Certain observations made during calibra¬ 
tion led to the revision of the original timothy curve constructed 
by Davies. 

(1) Material . All the seeds used were derived from strains 
bred at Aberystwyth and grown in the border counties of Wales 
and England during the season in which the tests were made. It 
was considered desirable to include the seeds of more than one 
strain of each species in order to sec how far varietal differences 
influenced the form of the calibration curves. Details of the 
seeds used to construct the calibration curves in this paper are 
given in Table 1. 

TABLE I. 

Showing details of grass seeds used to construct calibration curves. 

I | Percent aye. 


Species. 

Type. 

Strain 

No. 

Pnrity. 

Initial 

moisture. 

A. Perennial 
rye-grass 

Pasture. 

i 

l 

s. 2 a 

100.0 

17.5 

u. „ 

Pasture-hay 

S. 101 

92.:* 

18.7 

(\ Cocksfoot 

Pasture 

S. 142 

91.0 

20.7 

D. 

L. Timothy 

Pooled strains 

_ 

100.0 

16.4 

Pasture | 

S. 50 

89.7 

\7M 

1'* IF 

Pasture-hay [ 

__ ! 

S. 48 j 

98.0 

19.2 


In order that the results obtained from these investigations 
should have the greatest practical value the seed samples were 
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drawn from freshly threshed crops when the moisture content 
was naturally higher than the safety norms 1 for various types 
of grass seeds. The moisture in these samples ranged between 
Id and 21 per cent. (Table 1); these figures representing the con¬ 
dition of most crops during the relatively wet season of 1930. 

Samples B, C and E in Table 1 were drawn directly from 
bulk seeds as they came from the thresher without further clean¬ 
ing, beyond removing occasional gross pieces of straw or leaf. 
Only negligible quantities of impurities were included in these 
seeds besides empty glumes and chaff. The samples A, D and F 
had been dressed free from all, or nearly all, impurities. 

(2) Method . Approximately 5 lb. of a particular seed lot 
was thoroughly mixed in a galvanized iron tray (30 inches x 15 
inches). Random pinches ( small amounts held between thumb 
and index finger) of the seeds were packed into the seed cylinder, 
and, following adjustment of the cylinder in the machine, a 
galvanometer reading was made. Five replications were made 
in this manner, and the mean deflection of the five samples 
calculated. 

Five random samples, each about 10 gm. (to the nearest 
milligram) of the seeds in the tray were weighed into small glass 
dishes (5.5 cm. diam. x 3 cm. depth) of known weight. The 
seeds were dried to a constant weight in a water oven at 99.3 C. 
in the course of from twelve to fifteen hours, during which a 
glass rod was used to mix the seed from time to time. By taking 
the mean of the five replicates it was jmssible to calculate the 
average moisture content of the seeds at the time the 
galvanometer readings were taken. 

It was found that the initial galvanometer deflections for 
these seeds were in the neighbourhood of fifty, and it was then 
sought to establish the moisture equivalents of galvanometer 
deflections ranging from fifty down to one- To this end the seeds 
in the tray were turned and mixed frequently and galvanometer 
deflections and their moisture equivalents determined at intervals 
as the seeds dried in the atmosphere of the laboratory. Calibra¬ 
tions were thus made for each of the three species named by 
taking readings for every unit deflection from one to ten, every 
two from ten to twenty, and at irregular intervals from twenty 
to fifty. 

(8) Results. A minimum of three sets of replicated moisture 
tests were made for each of tlhe deflection values chosen, and 


1 See Appendix. 



(n) Cocksfoot. (b) Perennial ryegrass. <c) Timothy. 
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the results of these tests are set out in Fig. & Two theoretical 
curves (broken lines) and the mean curve (continuous line) arc 







plotted for each species, and it will be seen that the configuration 
of each set of specific curves corresponds fairly closely. Statistical 
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analyses of the data indicated that the differences between the 
readings within the species are not significant, the values for 
P. ranging between 0.05 and 0.20. Thus for practical purposes 
the mean curves may be taken to represent the required 
calibrations. 

A comparison of the mean curve for the three species is 
shown in Fig. 3. Davies’s timothy curve is also represented in 
Fig. 8. 

A study of these curves shows that the three new curves 
exhibit similar general trends; at the same time each possesses 
a distinct individuality. This feature is of considerable interest 
and significance in relation to the electrical methods of 
determining the moisture content of different species. It has 
been pointed out, on the other hand, that in the material 
investigated the differences obtaining between species did not 
extend to strains; in fact the curves for one strain could be 
superimposed almost exactly on the curve for another strain of 
the same species, although the percentage purity was different 
for each strain within the species. 

Of the four curves shown in Fig. 3, the one produced 
originally by Davies for timothy seeds diverges considerably from 
the general trend of the others at the higher deflection values. 
The new timothy curve follows closely the* Davies curve up to 
a deflection of ten, but thereafter it becomes steeper and tends 
to flatten out. 

Whereas there is a rough parallelism between the new 
timothy and the cocksfoot curves, the curve for perennial rye¬ 
grass crosses the other two rather curiously. 

Discussion of Results. 

The divergence between the original curve for timothy and 
the new one can be explained by the fact, that the latter was 
constructed by using recently threshed seed which was allowed to 
dry naturally to obtain statistics for establishing the curve, 
while, on the other hand, the former was constructed by using 
rather old and dry seeds which had to be artificially damped. 
It will be noted in Fig. 8 that a relatively small increase in 
percentage moisture of seeds, moistened artificially, alters the 
character of the curve. After investigating this phenomenon 
further it was found that by artificially moistening nine months 
old seed with water a curve following Davies’s curve closely the 
whole length could be constructed for timothy, and a curve 
showing a similar tendency was obtained for cocksfoot (Fig. 4). 
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FIG. 3 

Mean curves of calibration. 

HI Cocksfoot. 

• Perennial ryegrass. 

^ Timothy. 

x Davies’s timothy curve. 
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It was further proved that the seeds of freshly harvested crops, 
when water was added directly to moisten them artificially, 
produced curves conforming almost exactly to those obtained 
when using naturally moist seeds of the same crops. Added water 
has thus a distinctly different effect on the electrical conductivity 



FIG. 4. 

Mean curves of calibration for seeds of cocksfoot. 

■?> Newly-harvested. 

# Vt least nine months after harvesting 

of young seeds compared with seeds which have been kept under 
storage conditions for a considerable time. The significance of 
this is that separate curves or calibration tables must be provided 
for determining the moisture content of seeds which have been 


242 


The Welsh Journal oj Agriculture . 


dried down to the norm, or below, for a considerable period, 
and then moistened by design or otherwise. In practice, how¬ 
ever, the curves and tables constructed for freshly harvested seeds 
are expected to be made use of more generally than any others. 

The distinct individuality of the curves for freshly threshed 
cocksfoot, timothy and rye-grass seeds suggests that character¬ 
istic curves are likely to be produced from the reactions of the 
seeds of other species of grasses. 

That the curves are specific for each grass is supported by 
the fact that the electrical conductivity is very similar for 
different strains within a sj>ecies at different levels of moisture 
content. 

Along the whole range of deflection readings in Fig. 8 the 
seeds of timothy strains have a higher moisture content than 
cocksfoot strains. The seeds of perennial rye-grass, on the other 
hand, are significantly moister than those of either cocksfoot or 
timothy at the same deflections from one to nine, and drier 
than the seeds of those two species at equivalent deflections 
beyond thirty-five. It is beyond the scope of this paper to explain 
the different reactions of an electrical current to the three types 
of seeds interpolated within a circuit, hut it is suggested that the 
differences may arise from differential mineral content of the 
seeds as well as other physico-chemical variations. 

For moisture content below 14 per cent, for perennial 
rye-grass, 18.2 per cent, for timothy and 11.8 per cent, for 
cocksfoot, the moisture meter is not very sensitive, but never¬ 
theless the instrument has proved very efficacious within the 
range of moisture contents which is considered critical for the 
seeds of the species dealt with during the process of conditioning 
them. 


Practical Applications. 

The Davies Moisture Meter has proved an invaluable 
instrument in the seed production work of the Welsh Plant 
Breeding Station, for it has been the means of securing the 
production of seed of high germinability and vitality as well as of 
saving a good deal of time in seed conditioning and space in the 
conditioning houses. 

In 1987, one of the team operating the Station’s peripatetic 
thresher tested the moisture content of all the varying seed crops 
as they came through the thresher, and thus it was possible to 
determine immediately whether the seed could safely remain in 
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bags* The conditions during the harvest were so favourable that 
the Davies Moisture Meter indicated that for the majority of the 
crops the moisture contents were below the norms for the 
respective crops, although they had been threshed relatively 
soon after harvesting. A different state of affairs obtained in 
1080, a season when inclement weather made harvesting and 
threshing more difficult; most of the grass seed crops had to be 
conditioned on airy floors. The moisture tester proved its worth 
in such a year by indicating instantaneously the progress of the 
conditioning so that floor space could be released as soon as the 
norm was reached. 

Even where modern drying plants are being used to 
condition grass seed, the rapid moisture tester would be the 
means of providing the seed producer with valuable information 
when it is realized that, grass seeds are more sensitive to the 
influence of heat and moisture than seeds of grain crops. 

As the significance of moisture relations to quality in grass 
seeds becomes more fully appreciated a moisture meter of the 
type discussed in this paper should become a standard equip¬ 
ment, not only for members of the wholesale and retail trades, 
but also for seed growers generally. 

The Davies apparuts is completely self-contained, strongly 
built and very cheaply maintained; the only replacement 
required, with ordinary care, is a small dry battery onee or twice 
a year. Its construction and operation are so simple that it can 
be operated satisfactorily by an ordinary farm worker or store 
man after a few minutes instruction. 

The results of the tests have proved so reliable for any given 
bulk of seed that the moisture content can be determined 
accurately from a properly taken representative sample within 
four or five minutes, although this may involve three to five 
replicated tests of the sample drawn from bulk. 

Summary. 

1. The role of moisture content as one of the most 
important factors in determining quality in grass seed is 
emphasised. 

2. Some of the difficulties of the grower in relation to the 
production of high quality seed, and the need for an apparatus 
for determining the moisture content of grass seeds rapidly and 
accurately are discussed briefly, 
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3. The essential features of the Davies Moisture Meter, an 
instrument constructed specifically for determining the moisture 
content of grass seeds, are described. 

4. The Davies Moisture Meter has been calibrated for 
dealing with timothy (Phleum prateme), cocksfoot (Dactylis 
glomerata), and perennial rye-grass (Lalium perenne ) seeds, and 
curves for these species are given. 

5. Each calibration curve is distinctly specific for timothy, 
cocksfoot, and perennial ryc-grass, and the results of the 
investigations indicate that the configuration of the curves for 
strains within a species are, for practical purposes, identical. 

6. Calibration curves for old seeds of timothy and cocksfoot 
artificially moistened to varying degrees are different in character 
from curves constructed by using freshly threshed seeds. 

7. Some of the practical applications of the Dnvies Moisture 
Meter arc indicated. 
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Appendix. 

The norm, which means the maximum moisture content at 
which seeds can be bagged and stored with safety, was found 
by Williams (2) to be specific. The moisture values established 
as norms are: 

(i) 14.0 per cent, for perennial rye-grass. 

(ii) 18.0 per cent, for cocksfoot. 

(iii) 13.0 per cent, for timothy. 
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NOTES ON THE SIIOOT-Bl I) PROPHYLLS 
OF CERTAIN PHLEGM, ALOPECVRUS , 
AG ROST IS AND IIO ECUS SPP. 

By A. R. Beddows, JVJLSc., 

Welsh Plant Breeding htdion, AhervsLwytli. 


The shoot-bud prophylls of Lolium pn-enne, L. italicum and 
Festnca pratemis show characteristics possessing diagnostic value 
(see Beddows, 1937), These vegetative characters are especially 
useful in cases where the rye-grasses and meadow fescue cannot 
be recognised with certainty in the field by means of the usual 
criteria. 

Jt therefore seemed desirable to investigate the bud forms in 
other common grasses in order to see whether they also presented 
features which might supplement those ordinarily used for diag¬ 
nosis in the field. The additional speeies studied were timothy 
(Phlcinn pratense ), meadow foxtail ( Alopecuru s prat crisis), brown 
top (Agrostis tenuis), velvet bent (Agrostis canina ), Yorkshire 
fog (Holms lanatus ), and creeping soft grass (Holms mollis ). 

The method of examination of the buds was similar to that 
previously described (Beddows, loc. at*). The results obtained 
are summarised below, and outlines of typical specimens arc 
shown in the text figure. Although the shoot-bud prophyJls may 
show some variation in form from plant to plant, and even within 
the same plant, they nevertheless tend to conform to a general 
type which appears to be characteristic of each species. 

Phlkum pratense. The buds are plump and are frequently 
broadest just above the base. The prophv!) may be free from 
hairs, but when present they vary considerably in number as well 
as in distribution. The hairs, though chiefly found on the bud 
shoulders, may develop along the sides towards the base, but 
never apparently up on to the apex (sec text fig. Group A). 

Alopecurus prateNvSis. The shoot-buds are plump in 
meadow foxtail also, but they are relatively more slender with a 
more rounded apex than those of timothy. The prophylls, how¬ 
ever, are generally hairy, and the hairs are fairly uniformly dis¬ 
tributed not only along botn edges, but also as a rule on the apex 
as well (see text-fig. Group B). 

In the ease of very plump buds the prophyll may appear to 
be devoid of hairs, but if examined from the sides, the hairs will 
usually be seen. 
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Agrostis tenuis. The shoot-buds found in this species are 
relatively long and more or less fingcr-like in shape. The hairs, 
which are developed on one or both sides, but never on the apex, 
are short and vary considerably m number. Certain buds, espec¬ 
ially those found at the nodes of aerial stems, may be of great 
length; one such specimen measured 11 mm* The shape of these 
buds and the distribution of the hairs on them is similar to those 
of basal shoot-buds (see text-fig. Group C). 

Agrostis caninv. The shoot-buds of vehet bent, in contrast 
to those of A. tenuis, are relatively short and broad with the tip 
or side of the apex somewhat flattened. The prophylls always 
appeared to be quite glabrous (see text-fig. Group D), but one 
bud examined proved exceptional in that when magnified about 
55 diameters it showed a small single hair. This hair was not 
visible with a x 10 field lens. 

Holcus lanatus and II. mollis. The shoot-buds in York¬ 
shire fog seem to be generally more slender than those of creep¬ 
ing soft grass, but they are otherwise more or less similar in 
shape. The buds in both species are covered with hairs on the 
face of the prophylls as well as along their sides. The hairs on 
the prophvll edges in II. lanatus are rather longer, more ragged 
in appearance and less densely arranged than those in /I. mollis 
.(see text-fig. Groups E and F), 

The value of these characteristics for classification was 
recently demonstrated in the case of some young diseased plants 
received at the Station as //. mollis. The condition of the plants 
was such that the ordinary vegetative characters usually depended 
upon for diagnosis proved inadequate for the purpose. A shoot- 
bud found on one of the plants, examined under the binocular 
microscope, suggested by the length and arrangement of the hairs 
that the plant was really fl. lanatus , This view was later con¬ 
firmed by the sender of the material. 
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Introduction. 

The development of the higher grades of raw milk has been 
a feature of dairy farming m Wales during the past ten years. 
The number of Tuberculin Tested herds and the volume of milk 
of this designation sold has been proportionately higher than in 
England since about 11)27. 

The production of Accredited Milk (previously termed 
Grade A milk) was not taken up with such enthusiasm, however, 
until 11)35, when the Milk Marketing Board bonus became avail¬ 
able for this grade. Only II farms were licensed to produce 
tirade A milk on 1st April, 11)35, but there has been a steady 
increase during the past two years, so that at present o\er 2,000 
arc licensed to produce Accredited Milk. As many as 15 to 20 
per cent, of the dairy farms in the recognised dairying areas are 
licensed to produce this grade, but the average for the Principality 
is only slightly over 10 per cent 


Com dy. 

i 

\uglesey | 
Caernarvon ’ 
1 lenbigh i 
Mint 

Merioneth ! 
Mont got nc ry 
Brecon 
Radnor 
Cardigan 
Carmarthen 
Pembroke 
Glamorgan 
Monmouth 
Total™ 


TABLE 1. 

Accredited Milk Producers. Wales. 1935 7. 


Number ol Accredited Producers. 
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'Milk 

Crude .4 


1st June 
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f si J one 
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1 ,286 1 

a 

11 

29 
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15 
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0 

» 

6 

1,08 7 i 
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i 115 j 
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202 j 
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One to three milk samples are examined lor each producer 
immediately before accreditation, and subsequently the usual 
practice is to aim at quarterly routine samples, although the 
actual number taken varies from one to ten per annum. 

Prelieence samples are taken by members of the agricultural or 
public health staff of the counties, while the post licence sampling 
is carried out by various officials according to local organisation, 
including members of the agricultural staff, veterinary officers, 
sanitary inspectors, and weights and measures inspectors. 

In some counties sterile plungers and dippers are used, but 
in others no special sampling apparatus is provided, with the 
exception of the sample bottle. These bottles are of six ounce 
capacity and are sterilised in the laboratories. The actual 
method of sampling, whether from bottled milk, churns or 
directly from the cooler varies from county to county. Walters 
(1932), Keith (1932) and Stine (1937) have shown that it is 
difficult to obtain a homogenous sample for bacteriological 
purposes from a churn or full bottle which have been standing 
some time. The Ministry of Health Memorandum (1937) states 
that if the milk is in scaled bottles or cartons the sample should 
consist of one such bottle or carton. During the past two years, 
however, many sampling officers, in an attempt to save transport 
costs, have been taking six ounce samples of Tuberculin Tested 
and Accredited Milk from sealed bottles and cartons. Instruc¬ 
tions for ensuring representative sampling from churns are also 
given in the above Memorandum. It is suggested that further 
investigational work should be carried out in order to demonstrate 
to sampling officers the need for a strict technique of sampling. 
Samples from some counties were forwarded to the laboratories 
in insulated ice boxes during the summer months. 

On arrival, the samples were kept at atmospheric (shade) 
temperatures until 0 p m. on the day of production if from 
morning milk, and until 10 a.m. on the next day if from afternoon 
milk. The morning milk samples were further kept overnight at 
40' F., and examined at 10 a.m. on the following day. 

During 1930 all samples were graded by means of the plate 
count on milk agar at 37° C. and the presumptive coliform test 
as described in the Ministry of Agriculture Bulletin No. 40 (1934), 
During 1937 grading was done by means of the modified 
Methylene Blue test and coliform test as prescribed by the 
Ministry of Health Memorandum (1937). It should be noted, 
however, that three McConkcy broth tubes each inoculated with 
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1/100 ml. milk were used during the two years for the coiiform 
test. For purposes of comparison, the three tests—plate count* 
coiiform test and methylene blue reduction—were carried out 
concurrently on a number of samples. 

The standards prescribed for Accredited milk during 1030 
were colony count not over 200,000 per ml. and no coiiform 
organisms in 1/100 ml., and for 1937, no decolourisation of 
methylene blue within hours during May to October; or within 
hours during November to April; and no coiiform organisms 
in 1/100 ml. 


Results of Routine Examinations. 

Over 2,000 prelicence samples and over 7,000 post licence 
samples were examined during the period under review. As 
expected, more of the samples taken before accreditation failed 
to attain the desired bacteriological standards than of the post 
licence samples (Table 11). Five authorities have insisted on the 
pro\ision of steam sterilisation of utensils for herds of all sizes 
before granting an Accredited licence, whereas in live other 
counties the use of steam is not obligatory, though its use for the 
larger herds, particularly whtre milking machines are used, is 
recommended. In the ease of the smaller farms, with less than 
twelve cows or so in milk, the work is generally carried out by 
family labour, and tin* use of boiling water for sterilisation in 
such circumstances has often proved most satisfactory. It is 
obvious, however, from the results obtained that both prelicence 
and post licence samples arc much poorer in hygienic quality 
in the counties where steam sterilisation is voluntary as compared 
with the districts where it is compulsory. 

Only 7 per cent, of the total number of post licence samples 
from the compulsory sterilisation group failed to attain 
accredited standards, as compared with 15 per cent., in the case 
of the counties where cllieient sterilisation was not enforced. The 
percentage, failures to attain accredited standards for different 
counties ranged from t to 2<>. 

The relative number of samples failing was significantly 
greater during 1937, only 17 per cent, of the 1936 samples failing 
as compared with 25 per cent, during 1937. Not only do the 
annual average results show this, but it is observ'd! during nine 
different months. (Table III.) This deterioration in quality is 
particularly noticeable during the “ summer ” period May to 
October—when a more lenient Methylene Blue reduction standard 
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was in force during 1987, though no seasonal adjustment was 
used for grading during 198(3. It will be shown later that the 
poorer results during 1987 cannot be accounted for by stricter 
methods of grading; actually the Methylene Blue reduction and 
coliform test combination of 1987 is comparable in this respect 
to the plate count and coliform test as used during 1930. 
Climatic conditions were very similar during the two years and 
cannot be assumed to be the responsible factor. About a fifth 
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Accredited Milk Samples. 

For two year period—l*t May, 1935, to 30th April, 1937. 
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of the total number of samples were forwarded during 1987 in 
boxes not iced during the summer months, whereas all the 
samples forwarded during the warm weather of 1986 were iced 
during transit (Table V). This may have some influence on the 
results, but it is significant that a comparison of the ieed samples 
also shows the same marked deterioration. 

The 1987 results include samples from over 600 newly- 
accredited producers who were licensed during the end of 1986 
and early in 1987. It is suggested that the poorer quality of the 
milk from these farms may afford an explanation of the deteriora- 
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tion ill general quality. It is well known that most of the 
producers that had gained experience during the Clean MiJk 
Competitions of 1924-34, became accredited during 1935-30, and 
that licences were granted during 1937 to many producers who 
had very little practice in the production of milk of low bacterial 
content. They were able to submit a few prcliccnce samples 
during the winter months which satislicd the prescribed condi¬ 
tions, but were unable to maintain the accredited standards 
during the warmer six months. In order to prevent a recurrence 
of these conditions Advisory Milk Schemes have again been 
organised in several counties. 

TABLE III. 

Accredited Milk. 

Total official “ post licence M samples from Anglesey, Caernarvon, 
Cardigan, Carmarthen, Merioneth, Montgomery and Flintshire, 


1 

i 

/'W6\ 



1937. 



Z ,C ^ 





Month. 



^ *^.*1 




f- V, <V **-. 

- ^ 



c/£ 

January 

! | 

208 ' 2 

3.1 

881 

48 

12.9 

February 

195 io 

5.1 

4o;> 

27 

6.6 

March 

225 1R 1 

8.0 

8is 

21 

! 6.6 

April 

2M . a 1 

1.2 

8o< ! 

| 52 

| 16 9 

May ... 

201 , IS 1 

8.8 

119 

i 122 

i 29.1 

June 

210 1 :>2 

21 a 


i lie 

j 81.4 

July 

201 : 2 :; 1 

ii.i 

«»#2 

1 hit 

! 18.2 

August 

io2 ; 5 7 

40.1 

i ♦>»*•; 1 

! 16? ' 

1 n 6 

September . - 

:m i2s : 

82.8 

858 

112 

1 40.2 

October 

•ns ; 72 

22.0* 


[ 65 

! 28.6 

November 

886 ! 1 5 

19 1 

ti29 1 

120 

| 19.0 

December . . 

266 10 ■ 

15.0 

888 

1 82 

1 8.8 

Total 

.‘{,040 ; 529 ! 

17.4 

Ijiii ! 

1,068 | 

24.6 


An examination of the monthly results show that very ftvw 
samples failed to reach accredited standards during winter, bul 
the number of failures was excessively high during July to 
September, as many as 72 per cent, failing during last August . 
The percentage failures during this period were much higher in 
the ease of samples from counties where steam sterilisation was 
not compulsory. 

Advisory w r ork on a number of accredited farms has shown 
that the large number of poor samples during the warm weather 
is undoubtedly due to a lack of adequate cooling facilities 
combined with inefficient sterilisation of utensils. During sixty 
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visits to farms in the Mid and South Wales area carried out 
during June to September of 1930 and 1937, the mean tempera¬ 
ture of the milk directly after pussing over the cooler was found 
to be 00° F., with a maximum of 80 u F. and a minimum of 
55 F. Thus in no single case was the milk cooled below 50° F. 
Electrical coolers and refrigerators have been installed on a 
number of these farms recently, so that it will be possible to 

TABLE IV. 

Comparison of winter and summer results. 


1936. j 1937. ! 1930-7. 

_!_i_ 


Season. 

* 

<n * 

° a. g 

5 

O-S-, 

i «s 

i 

c s 5 
< 5 * 

o 

Q' 

failing. 

.£ 

c || 

January, 

February 

and 

1 )tvember 

Wi 1 

1 

8 .t> 

i 

i 

i 

j 1,117 

<U 

l,?si 

Jul>, 

August 

and 

September 

1 

! 

| 

7NQ * 

•JH.g 

i 

j 

i !>;>h 

. i 

19.0 

1,747 

__ _ „ _ 

____ J 

| 

_„ 1 

. 



TABLE V. 

Influence of conditions of transport of samples on bacterial content. 



j 

| 

i 

! ! 

June to 

.1 ng uni. 

) car. 

l Trantit. 

1 

1 I 

j Examined b>/ 

1 

1 

Au. t>/ | 

sample* 
examined. 

I Per vent. 

; failing to 
attain 

' standards. 

1936 

I 

Insulated 
iced boxes 

Plate count ami eoli- j 
form test ... ... 

487 

23.4 

1987 

j 

| 

Insulated 
boxes with* 
out ice. 

Methylene Blue reduc- i 
tion and coli form test 

i 

AM) 

40.0 


cool the milk below 50 F. during the warmest weather. The 
systematic bacteriological examination of milk bottles taken from 
steam chests after sterilisation has been carried out on a number 
of these farms. The results of the examination of 24 bottles per 
annum, for each farm, has shown that inefficient sterilisation is 
common, even when steam is used. At present a similar survey 
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is being carried out on milk bottles from farms using boiling 
water for sterilising dairy utensils. 

A comparison of Grading by different test*. 

The Ministry of Health regulations regarding bacteriological 
tests for graded milk (Memorandum 1987) state that it is not 
necessary that every sample of accredited milk should be 
submitted to both methylene blue and coliform tests, and 
Licensing Authorities which require to have frequent tests made 
of samples of producers’ milk may find it convenient to have 
most of the samples examined by the methylene blue test alone, 
reserving the coliform test for occasional use.” It is known that 
many laboratories in the country do not use the coliform test. 
As Faulds (1987) points out, the reductase test can be carried 
out by semi-skilled labour, but when the coliform test is included ; 
which he considers necessary for accuracy, the dilutions entail 
time, material and skill, and the end-result is a test requiring the 
same skill, time and material as the old plate count and coliform 
test. 

Since both tests have been used for all samples reported in 
this paper, it is thought that a comparison of grading accredited 
milk by both tests and by the methylene blue test only, would be 
of some interest. A preliminary comparison of this nature was 
reported by Thomas and Tudor { 1987). They examined 400 
winter and 400 summer samples and found that the ratios of 
samples failing to attain the prescribed bacteriological standards 
by both tests (methylene blue and coliform) as compared with 
methylene blue test only, were 100 : 78 in winter and 100 : 88 
during summer. A similar comparison of a much larger number of 
samples is given in Tables VI, VII and VIII. When the 
methylene blue test was used alone as a means of grading, 59 to 
71 per cent, of the failures obtained by the use of both tests 
were obtained. It is significant that the ratios of failures for the 
methylene blue test, as compared with those for both tests, are 
lower for the winter than the summer The majority of the 
samples examined were from morning milk, which were trans¬ 
ported and kept at atmospheric temperatures of 45 to 55 F. 
during winter, and subsequently stored overnight (16 hours) at 
40° F. 

Malcolm and Lcitch (1936), Mattiek (1937) and Thomas and 
Tudor (1987) have shown that the storage of milk samples at 
such ]ow temperatures during the colder periods results in a 
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marked retardation of the reducing activity of the milk flora. 
Powell (1988) has compared the methylene blue reduction times 
of duplicate samples of morning milk stored overnight at 40° and 
00° F. respectively. The mean reduction times of 120 samples 
examined by her at Aberystwyth, during the cold weather of 
November and December, were 8.45 hours after storage at 40° F. 
and 5.10 hours after storage at 60° F. Only 11 per cent, of the 
former were reduced within hours, but 52 per cent, of the 
latter were reduced in this time. It is thus evident that the 
refrigeration of samples before testing, results in unduly long 
reduction times during winter, and the methylene blue test is 
not a reliable index of the commercial keeping quality of the milk 
under these conditions. It is suggested that samples of morning 
milk should be stored overnight at 50° to 55° instead of at 
40° F. during cold weather. 

The data presented in the following tables also show the 
importance of using the coliform test in conjunction with the 


TABLE VI. 

Comparison of grading by Methylene Blue and Coliform tests. 
Post licence samples, 1937 


Scanon. 

“Winter” period. 
Nor. — April. 

“ Summer” period 
May — Oet. 

| 

i 

i vm. 

Total number of 
sample's examined 

2,096 

1,982 

4,028 


No. of 
Samples 

1 

Ralio. 

No. of 
Samples 

! 

Ralio. 

No. of I 
Samples | 

Ratio. 

Samples failing to 
attain Standards 
on Methylene Blue 
test and/or Coli¬ 
form test 

244 

100 

763 

100 

1,007 | 

! 

\ 100 

1 

Samples failing on 
both tests 

1 49 

20 

407 

58 

*56 

I 

1 

! *5 

1 

Samples failing on 
Methylene/Blue 
test only 

! 

110 

1 

45 

151 

20 

! 

261 

! 

1 

1 26 

Samples failing on 
Colitorm test only 

! 

«r> 

85 

205 

27 

1 

290 

29 

Total samples fail¬ 
ing Methylene 

Blue Standards ... 

159 

65 

j 

55S 

I * 78 

717 

! 71 

Total samples fail¬ 
ing Coliform test 
Standards 

184 

. 

. 

612 

80 

7445 

74 

| 








Bacteriological Examination of Accredited Milk • 


255 


methylene blue test, particularly during the winter months. If 
the methylene blue test is used alone, as many as 40 per cent, of 
relatively poor samples (i.c. showing the presence of coliform 
organisms in 1/100 ml.) attain accredited standards during the 
colder weather. There is ample evidence that coliform organisms 
grow rapidly in milk held at 00° F. to 70° F., but development 


TABLE VII. 

The significance of the Coliform test in grading Accredited Milk. 
(Including data for 1936 and 1937). 



Samples failing io attain 
Accredited Standards on 


Season, 

Methylene Bine 
test and/or 
Coliform test. 

Methylene 

Bine test 
alone. 

Ratio . 

' " ! 

“ Winter ” 
(Nov.—April) 

j 372 

221 

100: 50 

“ Summer ” 
(May- -October) 

j 

! i,078 

711 

100 : f>8 

Total ... 

| 1,450 

W»2 

100 : 61 


TABLE VIII. 


Comparison of grading by Plate Count, Colifrm test, and Methylene Blue 


.- -.— 

■ -- 

-- 

_- 

i 


.. 


“ Winter 
Nor.- 

” period 
•A pril. 

4 S a turner *’ period 
May — October. 

Total year. 

Total number of 
sampler examined 

1,304 

1,508 

2*812 


iVo. of j 
Samples > 

Ratio. 

No. of | 
[Sample* ! 

Ratio. 

1 

Ratio. 

Samples failing op 
Methylene Blue 
test and/or Coli¬ 
form test 

1 

211 

j 

100 

543 

| 100 

754 

100 

1_ 

Samples failing on 
Colony count and/ 
or Coliform test ... 

i 

105 

i 02 

1 

t 

401 

_ i 

00 

383 ' 

_1 

01 

Samples failing on 
Colony count 

130 

\ 

i <>i 

i 

! 

27 (i 

j 50 

1 

j 

403 

51 

Samples failing on 
Coliform test 

110 

1 52 

1 

351 

| 34 

1 _ ... 

461 

81 

Samples failing on 
Methylene. Blue 
test 

140 

| 6S 

I 

380 

1 _ 

520 

68 
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at 50° F. to 55° F. is comparatively slow, and little or no growth 
takes place within 24 hours or so at temperatures below 50° F. 
The presumptive coliform test is thus a better index during winter 
than in summer of hygienic milk production. 

A comparison of grading by means of the methylene blue 
test combined with the coliform test on the one hand and a 
combination of the plate count and coliform test on the other, 
shows that the latter is rather more lenient (Table VIII). If any 
of these three tests are used alone, however, the number of 
samples failing to attain the respective Grade A or accredited 
standards is much less. 

Methylene Blue Reduction Times. 

A study of the frequency distribution of the reduction times 
during different months (Tables IX and X) show that only 9.6 
per cent, of the samples were reduced within 5^ hours during the 
winter period, whereas 28.5 per cent, were reduced in 4j hours 
during the summer period. 


TABLE IX. 

Frequency distribution of Methylene Blue Reduction Times. 


Month . 


Methylene Blue Reduction 87 0 C. (Hours). 


Total 


Samples. 



J. 

i 

1 

n 

2 

1 

1 24 

! 3 

3 f 

I 4 

! 4* 

4i+ 

5 

5* 

5§ + 


Nov. 

o 

4 

3 

8 

7 

8 

8 

12 

20 

— 

12 

17 

692 

782 

Dec. 

—- 

— 

— 

— 

1 

4 

2| 

— 

2 

— 

8 

6 

408 

426 

Jan. 

2 

1 

— 

2 

5 

3 

21 

4 

1 14 

— 

8 

9 

419 

469 

Feb. 

— 

— 

1 2 

8 

2 

1 

3 

5 

! 5 

- i 

5 

12 

518 

551 

March 

S 

8! 

1 2 

2 

8 

4 

5| 

6 

lij 

— 

4 

n 

468 

522 

April 

— 

— 

1 5 

3 

1 

2 

7 

8 

5 

— 

7 

! io 

811 

858 

Total ... 

T 

8 

[ 

12 

13 

19 

17 

27 

! 

85 

57 

— 

89 

65 

2,81! 

8,108 

May 

4 

3 

no 

! 6 

16 

2 

Ill 

18 

16 

352 




452 

June 

5 

16 

7 

11 

13 

17 

5 

12 

20 

| 345 




440 

July 

14 

18 

14 

15 

5 

11 

181 

21 

28 

280 




412 

Aug. 

40 

30 

14 

23 

16 

10 

9 

18 

80 

155 

’ 



888 

Sept. 

SS 

26 

19 

21 

5 

17 

18 

16! 

28 

480 




668 

Oct 

15 

8 

7 

9 

9 

6 

®l 

6 

19 

841 




420 

Total ... 1 

111 

96| 

Jlj 

88 

64 

68 

i 

<141 

81 

156 

1,9,58 




2,784 


Several Medical Officers and Agricultural Organisers have 
suggested that if the results of thfe methylene blue test would 
be reported in three or four classes on the lines suggested by 
Barthel and Orla Jensen (1912) for the old method, it would be 
helpful for advisory work amongst dairy fanners. Though 
Wilson (1985) states that for public health purposes probably 
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only two classes need be made on the basic ol cleanliness, namely 
(a) milk that is suitable, and (b) milk that is unsuitable for 
human consumption, he admits the possibility of dividing milk 
into three or four classes. 

TABLE X. 

Methylene Blue Reduction. 


Redaction 

Time 

(hours). 

Winter ’ 

(November — April). 

“ Summer ’* 

( May — October). 

No. of samples. 

per ren/. 

No .of samples. 

per cent. 

4 

7 

0.2 

Ill 

4.0 

1 

8 

0.8 

96 

8.5 

n 

12 

0.4 

71 

2.5 

2 

18 

0.4 

83 

8.0 

a* 

19 

0.6 

64 

2.8 

3 

17 

0.0 

63 

2.8 

3* 

27 

0.9 

64 

2.8 

4 

85 

1.1 

81 

2.9 

H 

57 

i 1.8 

156 

5.7 

4} 4“ 

— 

— 

1,958 

Tl.fi 

5 

89 

; i.2 

— 

— 

5* 

65 

! 2.1 

- 

— 


2,811 

I 90.4 


— 

Tftlnl 

a ins 

i moo 1 

9.7JU 

inn.n 


An attempt has therefore been made to formulate a third 
class to include samples with very low reduction times, arid poor 
keeping qualities (Table XI). 


TABLE XI. 

Methylene Blue Reduction. 

A suggested method of grading for advisory purposes. 


Summer ” period j " Winter 99 period . 


matt. 

Reduction 
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I 
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e fe j 

”S •» 


times. 



times. 

"si 


>. s g 

fc. 

a.-; s 


iM 
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1 

Not reduced 



Not reduced 

90.4 

89.6 

in 4$ hours 

71.5 

45.8 

in 5i hours 

2 

Reduced in 



Reduced in 

r.i 

7.1 


4| hours ... 

24.5 

42.4 

54 hours ... 

8 

Reduced in 

1 


Reduced in 

2.5 

8.8 

J hour 

jL0__ 

n.8 

8 hours ... 

Samples 


2,784 

888 

! 


8,108 

, 

522 
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Summer samples reduced in half an hour and winter samples 
reduced in three hours are included in this class. When applied 
to the data presented in this paper it will be seen that 4 per cent, 
of the summer samples and practically 12 per cent, during the 
warmest month (August) are reduced in half an hour. A 
comparable class for winter samples, to include approximately 
10 per cent, of the samples, would have to be fixed at 5^ hours. 
If in this case the third class includes all samples reducing within 
three hours; 25 per cent, of the total samples and 8.80 per 
cent, of the March samples (the winter month showing the 
largest number of samples in this class) are reduced in this time. 

If a class to include very good quality milk (approximately 
comparable to the “ Certified ” milk of the Milk Special 
Designations Order, 1923) is required, then it is suggested that 
this may be fxed at seven hours for the summer period and nine 
hours for the winter period. Fraver (1937) states that it is 
proposed to change the minimum reduction time from to 8 
hours for Class I milk in the 7th Edition of the American Public 
Health Association’s Standard Methods of Milk Analysis. 
Thomas and Tudor (1937) found that 10.5 per cent, of 400 summer 
samples were not reduced by the modified test in seven hours, 
whilst Phillips and Simons (1938) found that 50 per cent, of 101 
accredited milk samples examined at Aberystwyth during 
November to January were not reduced in nine hours, and 14 
per cent, not reduced within ten hours. Wilson (1935) examined 
Certified milk from thirteen different farms, and obtained an 
average reduction time of 10.12 hours for 00 samples taken 
during January and February, and 9.15 hours for 60 samples 
taken during May and June. 

The writers consider, however, that the plate count on milk 
agar is more suitable for the advisory grading of milk of this 
class. The experimental error of the plate count is not serious 
with low count milk, whereas the reproducibility of the methylene 
blue test becomes less accurate with the longer reduction times. 
Furthermore, the plate count is more convenient (as well as more 
economical of labour) for routine laboratory work in this case. 

Comparison of Grade A Milk and Accredited Milk. 

A comparison of the bacteriological quality of Accredited 
milk examined during the last two years with that of (what was 
then termed) Grade A milk examined during the ten year period 
1925 85, shows that there has been no general deterioration 
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(Table XII). Eleven per cent, of the Grade A samples failed to 
satisfy the prescribed standards as compared with 18 per cent, of 
the Accredited milk samples. 

TABLE XII. 


A comparison of the bacteriological quality of Grade A milk and 
Accredited Milk produced in Wales* 


Period. 

1 

1 

, No. of 
Grade. samples 

• c.rum inert. 

J Samples attaining 

| designated standards. 

No. 

Per cent. 

1925-35 ... 

j | 

Grade A (T.T.) and I 

. 



| Grade A ... ... 1 5.133 

\ 4,555 

89 

1936-87 ... ! 

1 Accredited ... ... j 6,902 

1 1 

5,9R2 

87 


Summary. 

(1) The development of Accredited milk production in Wales 
is discussed. As many as 15 to 20 per cent, of the dairy farms in 
the recognised dairy areas are now licensed to produce this grade 
of milk. 

(2) The results of the bacteriological grading of approxi¬ 
mately 9,000 samples of accredited milk are given, and the 
influence of some hygienic factors of production shown. The 
results are much poorer for counties where steam sterilisation of 
utensils is voluntary as compared with the data for counties 
where it is compulsory for accreditation. 

(8) Grading by means of the methylene blue test alone is 
much more lenient, particularly during winter months, than 
grading by a combination of methylene blue and eoliform tests. 
If methylene blue reduction is used as the only index of hygienic 
quality, as many as 40 per cent, of relatively poor samples may 
attain accredited standards during cold weather. 

(4) It is suggested that, this may he due to the marked 
retardation of methylene blue reduetion as the result of 
refrigerating morning samples for 16 hours or so, after being 
transported and held for twelve hours at low atmospheric 
temperatures. The storage of morning milk samples during 
winter months at 50°-55° F., appears to be better than refrigera¬ 
tion, if a true index of the keeping Quality of the milk is desired. 

(5) The use of the modified methylene blue tests combined 
with tHe eoliform test and grading according to the standards 
prescribed in the Ministry of Health Memorandum (1987) serves 
to retain a bacteriological standard for accredited piijk eompar- 
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able to that prescribed for Grade A milk when the plate count 
and coliform test were used. It has been found that the new 
method is actually somewhat stricter, even when the comparison 
is made with colony counts obtained on milk agar. The use of 
a single test, however, whether colony count, coliform test or 
methylene blue reduction results in a much more lenient grading. 

(0) The frequency distribution of methylene blue reduction 
times during the twelve months of the year has been studied and 
a suggested method of grading for advisory purposes outlined. 
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THE BACTERIOLOGICAL GRADING OF 
ICE CREAM. 


By S. B. Thomas, M Sc., ., m | El,in Jenkins, C.D.D., 

l Diversity College, Aberystwyth, 
and 

0. J. Evans, M.R.S.I., 

Public IIea.ltli (Jfliers, Aberystwyth. 

Introduction. 

The steadily increasing manufacture of ice cream in this 
country provides a profitable means of using a proportion of the 
surplus liquid milk produced during spring and summer. Much 
of the ice cream now prepared in our larger towns is manufactured 
under scientifically controlled hygienic conditions, while the use 
of insulated containers supplemented by solid carbon dioxide as 
a freezing agent, has enabled large quantities* of this better quality 
produce to be transported to our smaller towns. 

It appears that ice cream lias been made in England since 
the eighteenth century, but it is only during the last twenty years 
that it has been developed commercially, whilst it is only 
very recently that its value as a food product has been seriously 
considered. Reliable information as to the amount produced 
annually in England and Wales does not seem to be available. 
Eckles, Combs and Macy (1930) state that the average consump¬ 
tion per capita in the United States during 1910 was about one 
gallon and that this hud increased to three gallons by 1929, 
followed by a drop to approximately two gallons during 1930-3. 
The total proportion of the milk supply used for ice cream was 
2,0 per cent., or practically the same proportion as used for calf¬ 
feeding—the produce roughly of 750,000 cows. 

Investigational work carried out during the last forty years 
has shown the need for bacteriological control of the manufacture 
and distribution of ice cream. 

In the present article a brief review of the previous work is 
given and the results of the examination of the icc cream supply 
of a small town (approximately 10,000 inhabitants) are discussed, 

Bacteriological content. 

The first systematic study of ice cream in this country was 
conducted by MacFadyen and Colwell (1895). The maximum 
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numbers of organisms found by these observers was just over 
1,000,000 per ml. in shop samples and 7,000,000 in barrow 
samples. Nield-Cook (1890) obtained counts as high as 14,000,000 
per ml., and isolated Bacterium coli 9 Proteus vulgaris , 
Pseudomonas jluorescens and many types of cocci from several 
samples. Klein (190‘2) gives the results of the bacteriological 
examination of samples of ice cream collected in London. He 
isolated many organisms of the coliform group during the 
investigation. The majority of the organisms found were non- 
sporing and Klein was of the opinion that contamination 
occurred after heating the mix, that is during the cooling and 
freezing processes. Buchan (1910) inspected the premises of 50 
manufacturers of ice cream in Birmingham; investigated the 
methods of manufacture and carried out bacteriological 
examinations. The average colony counts he obtained were as 
follows :— 




Statulunl A(jw> 

G'e/a/tnc. 



~ <laif}* at ,77° 

I days at ££' < 

Immediately after 

lien ling the 

nn \ .'{79,000 

867,000 

After cooling 


o f HW f 0U0 

05,01*6,000 

After freezing* 


04,107,000 

672,216,000 

Of 50 samples 

examined 

after freezing, 47 

showed the 


presence of coliform organisms, no less than 11 producing acid 
and gas in bile-salt-glucose-broth in 1/10,000 ml. dilution. These 
results show heavy contamination during manufacture, attributed 
by Buchan to insufficient initial heating, and contamination during 
cooling and freezing from unsterile vessels, addition of unclean 
ice to hasten freezing, and to general unhygienic treatment. 
Ayers and Johnson (1915) examined 71 summer and 28 winter 
samples of retail ice cream in Washington. The summer samples 
had an average colony count of over 87,000,000 and the winter 
samples over 10,000,000. Lactic acid producing organisms were 
the dominant bacteria during both seasons ; peptonising organisms 
being relatively more abundant in winter. Coliform organisms 
were found to be present in 1/10 ml. in 88 per cent, of the samples. 
Fay (1923) conducted an ice cream competition in Kansas. The 
bacterial counts of 115 samples ranged from 1,500 to 47,000,000. 
Three-fourths of the samples contained less than 800,000 organisms 
per ml, and half of them less than 100,000 per ml. Rawlinson 
(1920) examined 85 samples taken from various sources in London 
during July and August. The majority contained over 100,000,000 
organisms per ml., and Clostridium welchii was detected in 
1/100,000 ml. in 17 samples. 

The above results obtained by the early investigators show 
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that the bacterial content of ice cream up to recent years was 
very variable. Comprehensive reviews of the literature arc given 
by Hammer (11*28). Tanner (11182), Sommer (1985) and Harvey 
and Hill (1987). 

There is a considerable amount of evidence to show that the 
freezing and low temperatures at which ice cream is held do not 
result in the/ complete destruction of pathogens that may be 
present. Davis (1914) in studying the longevity of haemolytic 
streptococci in milk products, found that the number of 
streptococci which he added to ice cream, decreased only very 
slightly over a period of eighteen days, without any 
diminution in virulence. Prucha and Brannon (1926) showed 
that Bacterium typhosum could remain viable in ice cream for a 
long time. They prepared sterile ice cream mix with 50,000,000 
cells of B. typhoHum per ml., froze and stored it at 25°F. In a 
week the number of organisms dropped to 9,000,000, in forty days 
to 900,000. in six months to 60,000, and in eleven months to 
51,000 per ml. They could still demonstrate the presence of 
living typhoid organisms in two years. Wallace and Crouch 
(1988) found that Salmonella enteritidis , *S\ acrtrycke , Brucella 
abortus , B.tnelitensis as well as human, bovine and avian strains 
of Mycobacterium tuberculosis survived freezing in iee cream at 
H)°F, for thirty months. 

Among dairy products, ice cream undoubtedly ranks next to 
milk as a cause of epidemics. Sa\age (1918) lists six ice cream 
borne food poisoning outbreaks of the Salmonella type, with 858 
cases and one death, in English towns during the period 1900-10. 
Ice cream epidemics have been summarised by Fabian (1926u)< 
His report covers 85 outbreaks, some of which were extensive, 
involving over 1,800 cases, while others were very small. Twenty- 
one of these epidemics were due to Bacterium typhosum , the 
other diseases transmitted being scarlet fever, diphtheria and 
intestinal disturbances. This subject has also been reviewed by 
Tanner (1988) and Harvey and Hill (1937). The recent improve¬ 
ments made in methods of manufacture, particularly the use of 
efficient j pasteurisation of the mix, have limited the spread of 

disease through ice cream. 

Sources of bacteria in ice cream. 

Thi bacterial flora of iee cream is derived from two main 
sources, namely, the ingredients used (particularly the milk 
products) and from utensils and equipment during manufacture. 
Unless the cream used is pasteurised it is generally the most 
important source. Even pasteurised cream which has been 
transported for a distance at atmospheric temperature, and held 
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for some time before using, will contribute a large number of 
organisms* Thus Fabian and Cromley (1923) during a study of 
ice cream made under factory conditions found that the cream 
was used from one to four days after pasteurisation, and that 
the bacterial content of 93 samples varied from 10,000 to 
8,000,000 with an average of 1,100,000 per ml. They also found 
that the condensed milk used had an average count of 600,000 
bacteria. Bulk condensed milk should be kept in cold store 
or extensive bacterial development may take place. Milk powder 
should not contribute many organisms, but butter will contain 
large numbers of lactic acid producing streptococci. The 
bacterial flora of the gelatine will indicate the care taken in its 
manufacture. The above investigators found the gelatine 
used in the factory to have an average count of 2,500,000. 
Brannon and Tracy (1925) suggest that many gelatine 
manufacturers are producing a product of low bacterial content. 
Thus 50 per cent, of the 142 samples examined by them contained 
less than 20,000 organisms per gram. Fay and Olson (1927) 
examined 50 gelatine samples, 31 from eight different manufactur¬ 
ers and 19 collected from ice cream plants The bacterial content 
varied from 10 to 108,000,000 per gram, which is equivalent to 
a contribution of from 0.05 to 540,000 per gram of raw mix, when 
0.5 per cent, gelatine is used. In additiou to the small amount 
used in a mix, the heat to which gelatine is subjected in dissolving 
limit its influence on the bacterial content of ice cream. Normally 
the other ingredients used, such us sugar, flavouring materials 
and colours, are of little significance as a source of bacteria, 
though the writers have found badly contaminated sugar with 
counts ranging from 760,000 to 7,200,000 per gram. 

Influence of manufacturing operations. 

Pasteurisation of the ice cream mix at temperatures of 145° 
to 155°F. for thirty minutes results in a high percentage 
destruction of the bacterial content, and destroys all pathogenic 
bacteria that may be present. Hammer and Sanders (1919) 
using pasteurising exposures from 142° to 150 U F. for twenty 
minutes, found that in nine trials the counts after pasteurisation 
ranged from 170 to 66,000 per ml. They suggested that the 
high concentration of sugar in the mix may have an influence 
on the pasteurisation efficiency obtained. Fabian and Cromley 
(1923) during forty-six trials under commercial conditions—the 
mix being pasteurised for thirty minutes at 150°F.—obtained a 
destruction of from 94.5 to 99.9 per cent, of the bacteria, with 
an average of 98.97 per cent. In comparisons made by Fay and 
Olson (1924), pasteurisation of the mix at 150°F. for thirty 
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minutes resulted in an average destruction of 98.09 per cent, of 
the bacteria. A study of pasteurisation of ice cream mix at 
various temperature—time combinations was made by Dubois 
and Martin (1988). The percentage destruction was very high 
in mixes made from raw dairy products, ranging from 98.46 to 
99.91, and there was no significant difference in the results 
obtained with the various combinations used. In the case of 
mixes made from previously pasteurised dairy products however, 
the pasteurisation efficiencies obtained were much lower (82.78 
to 89.91), whilst the use of more severe heat treatments increased 
the efficiency. There is a developing tendency to pasturise icc 
cream mix in excess of 145°F. for thirty minutes. The effect on 
the physical condition of the milk fat is overcome by homogenisa¬ 
tion and any heat flavour is masked by the flavouring materials. 
The use of higher temperatures is stated by some American 
investigators to be helpful in eliminating coliform organisms. 
While Ayers and Johnson (1918, 1915a), Beavens (1980a, 1930b), 
Hennebcrg and Wendt (1985) and Wilson (1935) have shown that 
some members of the coliform group can survive pasteurisation 
in milk at 145°F. for thirty minutes, resistant strains are not 
common and Vernon and Walker (1930) state that of 1,000 
cultures of coliform bacteria isolated by them from milk samples 
taken from various parts of a pasteurising plant only thirty-five 
proved resistant to laboratory pasteurisation. Fabian and 
Coulter (1930) working with cultures of Bacterium coll and 
Bacterium aerogcncs found that the percentage destruction of 
these organisms in ice cream mix heated at 150°F. for thirty 
minutes was considerably greater than at U5 U F., though some 
cells of a few cultures survived. All cultures were totally 
destroyed at 155°F. They also suggest that ice cream has a 
greater protective effect than skim milk for members of the 
coliform group. Beavens (1930a) showed that the survival of 
Bacterium cult at pasteurising temperatures bears a relation to 
the concentration of lactose up to 20 per cent, in the medium 
heated. He suggested that sucrose may have the same protective 
action. Anzulovic (1932) has confirmed this. He found that 
whereas thirteen cultures of Bacterium colt survived heating in 
ice cream at 145°F., only two did so in milk. Sugar, gelatine, 
serum solids and fat showed some protective action. The 
protective action of casein has also been commented upon by 
Zavagli (1988). Martin (1936) advocates the pasteurisation of 
all the ingredients, except the flavour, at 150°F. for thirty 
minutes. 

In cases where cream is twice pasteurised before adding to 
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the mix, the selective action of pasteurisation may be pronounced, 
and the development of thermoduric as well as thermophilic 
organisms is to be expected. This problem does not seem to 
have been investigated with relation to ice cream, manufacture. 

The hygienic production of ice cream thus involves efficient 
pasteurisation of the mix and care in the elimination of subsequent 
contamination. It is possible to distribute safe liquid milk with¬ 
out pasteurisation as long as adequate public health measures 
are taken from cow to consumer. Since ice cream must be heated 
to dissolve some of the ingredients and to enable efficient 
homogenisation, it is logical to use holder pasteurisation as a 
means of bacteriological control. 

Some recontamination from equipment is difficult to avoid in 
the case of ice cream, since it comes into contact with complicated 
machinery, difficult to sterilise, such as homogenisers and freezers. 
Fabian and Cromley (19‘23), Fay and Olson (1924), Fabian (1925) 
and Olson and Fay (1925) showed that homogenising the mix 
usually results in an increase in the colony count, due to con¬ 
tamination from the machine and possibly the breaking up of 
bacterial clumps. 

After homogenisation the mix is generally cooled at once to 
a temperature of 32°-40 J F., and then aged for 21 48 hours at this 
temperature. Ageing improves the body and texture of the 
finished product. Hammer (1912), Peterson and Tracy (1922), 
Fabian and Cromley (1923) and Fay and Olson (1924) found that 
ageing for a reasonable time at this temperature did not result in 
a significant increase in bacteria, but if the process was prolonged 
a marked development took place^ 

The freezing of an ice cream mix often results in a consider¬ 
able increase iu bacterial content as determined by the plate 
count. A small apparent increase may be expected, due to 
the breaking up of bacterial clumps during the agitation of the 
ice cream, but very marked increases have often been observed 
which can only be attributed to contamination from the freezer. 
A comprehensive review of investigations on this subject is given 
by Sommer (1935). 

Dahlberg and Marquardt (1933) found that steam sterilisa¬ 
tion of freezers was most effective, whereas chlorine solution did 
not penetrate the bearings, and hot water was chilled by the 
refrigerant, so that excessively large amounts had to be used in 
order to obtain efficient sterilisation. 

The ice cream is generally drawn from the freezer at 
temperatures ranging from 20°-25°F\, and then hardened and 
stored at 0°F. or lower. Hammer (1912), Esten and Mason 
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(1915), Hammer and Goss (1917), Ellenberger (1919), Fay and 
Olson (1924), Olson and Fay (1925) and Fabian and Cromley 
(1933) have shown that there is a gradual decrease in bacterial 
content during storage at this low temperature, the extent of 
the decrease depending on the types of organisms present. 
Wcinzirl and Gerdeman (1929), however, found that storage at 
14°F or above did not prevent all bacterial multiplication. They 
suggest that their results furnish at least a jwtial explanation of 
the increased numbers of bacteria found in retailers’ samples as 
compared with those from producers. The resistance or 
development of certain types of bacteria in milk or dairy products 
held at temperatures between 0° and 20 J F. Joes not seem to have 
been studied during recent years. 

Bacteriological methods of grading. 

There are four bacteriological tests available for determining 
the hygienic quality of ice cream, namely, plate count, coliform 
test, direct microscopic count and anaerobic spore test. The 
plate count and coliform test are the ones generally used in this 
country. Weinzirl and Harries (1928) and Fay (1937) have 
compared and discussed the significance of these tests in 
connection with the grading of ice cream, while Fay, Hammer 
and Fabian (1933) acting as a sub-committce, have reported to 
tihe American Dairy Science Association that the plate count and 
direct microscopic examination seem most suitable, though 
qualitative methods such as the coliform test and the anaerobic 
spore test arc discussed. 

Several types of media have been used in the plating of ice 
cream, but up to the last three years or so, standard nutrient 
agar has Ixen most commonly used for routine purposes. Large 
numbers of pin point colonies have often been noted in low 
dilutions of ice cream plated (1/19 and 1/100 ml.) while they 
were not present m proportional numbers or were absent in 
higher dilutions (1/1,000 and 1/10,000 ml.). Fay (1920) and 
Fabricius and Hammer (1931) recommend the use of one per 
cent, sucrose agar as a means of encouraging the growth of these 
saccharophilic organisms in the higher dilutions. Fay (1937) 
later made parallel counts using standard agar and one per cent, 
glucose agar on 271 samples and found the latter medium most 
satisfactory. Babel (1930) during an analysis of 192 samples of 
commercial ice cream found tryptone-glucose-skim milk agar to 
be superior to standard agar or standard agar plus one per cent, 
sucrose. The former medium gave higher counts and colonies 
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of greater size than did the latter two media* Robertson (1980) 
has also summarised comparative data on 412 samples of iee 
cream. Expressing the average (logarithmic) standard agar 
count as 100, the tryptone-glucose-skim milk agar count was 110 
per cent. Grimes (1930) obtained similar x % esult3, while Yale and 
Hickey (1937) during the examination of 112 samples from twelve 
manufacturers obtained an average increase in count of 102 per 
cent, in favour of the tryptone-glueose-skim milk agar. 

These results agree with those obtained by a number of 
investigators in both England and the United States in conniption 
with the bacteriological grading of milk. The yeast-extract milk 
agar now used in this country for the routine examination of 
pasteurised milk (Memorandum 1937) should be suitable for ice 
cream grading. Yale and Hickey (1937) have, however, drawn 
attention to the possibility that the bacterial flora of ice cream 
may differ considerably from that of liquid milk, due to its 
higher sugar content, higher pasteurising temperature, variety of 
ingredients and low storage temperature.. 

A number of investigators have studied the effect of temper¬ 
atures of incubation on the colony counts of ice cream. The 
plate counts obtained by Buchan (1910) on gelatine incubated 
three days at 22°C. were on the average over ten times those 
obtained on standard agar incubated two days at 37°C. 
Ellen berger (1919) compared incubation at 20°, 30° and 
37°C., and found incubation at 20°C. for seven days to give the 
highest counts, averaging three times those on plates at 37°C 
1 ncubation for three days at 30°C. gave counts on the average 2| 
times those at 37 U C. Ayers and Johnson (1917) found that 
incubation at 8(TC. for five days gave them practically double 
the counts secured at 37°C. Pederson and Yale (1984) suggest 
that the optimum temperature for incubation of ice cream plates 
is somewhat lower than for milk and is probably between 25° and 
30 C 'C. Robertson (1980) also observed that incubation at 82°C. 
gave higher counts than 37°C., whilst Yale and Hickey (1937) 
support this view. Grimes (1987) states that he is of the opinion 
that incubation at any temperature between 21° and 30°C. for a 
period of three to five days may be regarded as most suitable for 
the estimation of bacteria in ice cream by the plate method. 

Though there is considerable criticism of the coliform test 
as a criterion of the hygienic quality of milk, it should be borne 
in mind that very few cells of these organisms should survive in 
ice cream pasteurised at 150°F. for thirty minutes and that they 
are not expected to develop at the low storage temperature of 
this product. The coliform test as applied to retail ice crea m 
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should therefore indicate any serious post pasteurisation contam¬ 
ination. While there is some evidence to show that small numbers 
of coliform bacteria will survive in ice cream, pasteurised at 
150°F., their presence in dilutions higher than 1/10 ml. will 
generally indicate contamination warranting a detailed study of 
the methods of manufacture and handling. 

The direct microscopic examination of ice cream has been 
used by a number of workers, and Fay (193.3) has described a 
modification of the original Breed method for this purpose. This 
test can usefully be employed for detecting gross contamination 
of ice cream or the milk product ingredients. 

The anaerobic spore test has been used as an index of 
manurial pollution of water, milk, milk products and ice cream, 
but it has not been proved that manure is the only source of this 
group of organisms. It is a laborious test and requires expensive 
apparatus and much incubator space—factors that have contri¬ 
buted to its comparative neglect for routine purposes, Weinzirl 
and Harries (192H) and Grimes (1937) have used this test for 
the grading of ice cream. The former report favourably on its 
use whilst Grimes considers that anaerobic spore formers should 
not be detected in ice cream of good quality. 


Bacterial standards. 

The number of bacteria in milk and its products has been 
used for a number of years as an index of hygienic quality, and 
it is considered that the presence of an excessive number of 
bacteria in ice cream can be attributed to poor quality ingredients 
or faulty methods of manufacture and distribution. A good deal 
of information on the bacterial content of ice cream is now avail¬ 
able and it is thus opportune to discuss bacterial standards which 
may be set up for the guidance of manufacturers and public health 
authorities. Buchan as early as 1910 suggested bacteriological 
standards for ice cream, namely, not more than 1,000,000 
organisms per ml. capable of growing on standard agar in two 
days at 87°C., and no coliform organisms to be detected in a 
smaller quantity than 1/10 ml. Fay and Olson (1924) consider 
that it is practical to produce ice cream consistently, containing 
less than 100,000 bacteria per ml., under commercial conditions, 
by pasteurising at 150°F. for thirty minutes and by using utensils 
and equipment that have been thoroughly cleaned and steam 
sterilised. Fabian (1920b) presents data representing the 
examination of 1,110 samples of ice cream from thirty-six plants— 
ranging in size from those making a few gallons per week to those 



270 


The Welsh Journal of Agriculture . 


manufacturing as much as 80,000 gallons per day. IJfe believes 
that a standard agar plate count in two days at 87°C. of 100*000 
is a practical standard. 

Several countries have recently adopted bacterial standards 
for ice cream, particulars of which are listed by Anderson (1985). 
According to Fabian (1985) twenty-six states in America require 
pasteurisation of the mix or milk products used, and twelve states 
have established maximum bacterial standards ranging from 
100,000 to 500,000 per ml. Grimes (1987) suggests that in the 
event of bacterial standards beiug adopted in Ireland, the 
maximum bacterial count should be 100,000 per ml., and coliform 
organisms should not be detected in 1 /10 ml. 

TABLE I. 

Raw Ice Cream. 
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Pasteurised Ice Cream. 
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Suggested standards:—Bacterial count at .3? ('. (Milk agar) not to exceed 
100,000 per ml. Coliform organisms not to be ejeteetod in 1 /10 ipl, ice cream, 
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Present work. 

A total of 186 samples were taken from twenty retailers during 
June to September. Eight ounce wide mouthed jars, sterilised in 
the laboratory, were used for sampling at the retailers premises 
or from the ice cream barrows. Sixteen retailers manufactured 
their own produce in small amounts every few days. Three 
retailers obtained ice cream from large commercial factories, 
where it was made according to modern methods. One retailer 
manufactured his own ice cream by modern methods. The results 
have been grouped throughout according to the method of 
manufacture. 

On arrival at the laboratory the samples were held at 87°C. 
for thirty minutes and examined immediately on melting. Yeast 
extract-peptone-milk agar was used for plating, dilutions of 1/10 
to 1/10,000 ml. being prepared. The plates were incubated for 
three days at 37°C though duplicate plates for five days at 22°C. 
were also put up for a number of sample*. 

The presumptive eoliform test at 37°C. as described in 
Memo. 130/Foods was used, dilutions of l ml. to 1/100,000 ml. 
being set up and incubated for three days The fat content was 
determined by means of the Gerber test. The results are 
summarised in Tables T to V and depicted in the accompanying 
chart. 

TABLE II. 

Bacterial count (Milk agar). 


Colon ft count per ml. 


Per cent, sample*. 

j Pasteurised ire 
Raw ice cream. I cream. 
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0—1,000 
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Sixteen of the manufacturers did not pasteurise the mix, 
whilst four heated the mix for thirty minutes at 145° to 150°F. 
The ice cream produced by the two groups is markedly different in 
bacteriological content, the average (geometric) bacterial content 
of 111 samples of so called “ raw ” ice cream being over one 
million per ml., whereas the average count of 25 samples of ice 
cream made from pasteurised mix is under 21,000. Colony 
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counts under 100,000 were recorded for 84 per cent, of the pasteur¬ 
ised samples but only for 19 per ce:it. of the " raw 99 samples. 
The raw ice cream produced by nine manufacturers was 
characterised by the consistent appearance of “ spreader 99 
colonies of aerobic spore forming rods on the milk agar plates. 


TABLE III. 

Comparison between plate counts on milk agar incubated three days at 
37° C. or five days at 22 C. 


Dilution. 

No. of 
Samplea. 

■yr;n7° a. ratio. 

Type of 
| tee 

cream. 
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Mean. | 

Maximum. 
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The “ spreader colonies were dominant on plates of all dilutions 
made on certain samples, and practically all the samples from 
certain producers showed these characteristic colonies. It is of 
interest to note that none of the pasteurised ice cream samples 
contained these organisms. The preponderance of the 
“ spreaders 99 seems to be associated with poor quality ingredients 
and unhygienic methods of manufacture. A similar bacterial 
flora was observed during the examination of samples of highly 
contaminated sugar, as well as in sterile saline washings of an 
inefficiently sterilised freezer. It will be observed that their 
presence was associated with a high total plate count in all cases 
(Table I). A further study of the nature and source of these spore 
formers is being undertaken. 

A comparison of incubation at 22° and 37°C. (Table TII) 
shows that the colony counts at 22°C. art* more than twice those 
at 37°C. in the lower dilutions (actually all pasteurised samples) 
and over four times in the higher dilutions used for the “ raw 99 
samples. 

Coliform organisms were present in large numbers in the 
unpasteurised ice cream, being detected in 1/1,000 ml. in 34 
per cent., and in 1/30 ml. in 65 per cent, of the samples The 
pasteurised ice cream on the other hand rarely contained appreci¬ 
able numbers of coliform bacteria, only 28 per cent, showing their 
presence in 1/10 ml. Some samples taken at Plant No. 17 
immediately after pasteurisation of the mix, and after freezing 
and storing, showed that the coliform organisms content in this 
case was mainly due to recontamination. 
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TABLE IV. 

Presumptive coliform test. 


Coliform content. 

Pet cent . 

samples. 

Raw ice cream. 

Pasteurised ice 
cream. 

Absent in 1 ml. ... 
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Pasteurised milk, according to the prescription of the Milk 
(Special Designations) Order, 1936, must not contain more than 
100,000 bacteria per ml. developing on yeast-extract-peptone-milk- 
agar incubated for two days at 37°C. It is considered that in 
view of the higher temperatures used for the pasteurisation of ice 
cream, and the much lower temperatures at which it is stored 
and retailed, the following suggested standards would not be too 
stringent :— 

(1) Plate counts at 37 C. not to exceed 100,000 per ml. 

(2) Coliform organisms not to be detected in 1/10 ml. 

It may be observed that very few of the raw 99 ice cream 
samples attained these standards, but that over half the pasteur- 

TABLE V. 

Milk Fat Content. 


Per cent. Fat. 


Per tent. 

samples. 


Raw ice 

cream. 

Pasteurised ice 
cream.. 
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ised samples did so. The adoption of such bacterial standards 
would encourage the use of fresh ingredients, efficient pasteurisa¬ 
tion and adequate steam sterilisation of equipment. 

Legal butter fat standards varying from 8 to 14 per cent, 
have been in force m the United States for a number of years, 
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and since 1924 the Ice Cream Association of Great Britain has 
advocated the adoption of similar standards. The National 
Farmers 1 Union, Medical Officers of Health and Sanitary Officers 
nave also from time to time supported them. The standards 
suggested by these authorities range from 8 to 10 per cent. The 
results of numerous analyses show that much ice cream 

CHART 1. 

Comparison of Raw and Pasteurised Ice-Cream Samples. 

Bacterial Content. 

Colony count per nil. 

0 — 1,000 
1 , 001 — 10,000 
10 , 001 ™ 100,000 
I <> 0 , 001 — 1 , 000,000 
1,000,001—10,000,000 
10 , 000 , 001 — 100 , 00 , 0,000 
Over 100,000,000. 

70 60 50 40 $o 20 io o 10 20 30 40 50 Ho 70 

Pci Cent Samples. 


Absent in i ml, 
.f 1 nil. 

-f- i/io ml 
-f- 1/100 ml 
~f 1/i.ooo ml. 

4- 1/10,000 ml. 
-j- 1/»oo,ooo ml 


Per rent, f.it 
o — 20 

а. i — 4.0 

4 1 — 6.0 

б. 1 — 8.0 

81 — 10.0 

10.1 — 12.0 

12.1 — 14.0 

70 60 50 40 30 20 10 o jo 20 30 40 50 60 70 

Pci Cent Samples. 

of low fat content is still being sold. Thierens (1980) found that 
samples taken in Blackburn contained as little as 0.6 per cent., 
others contained as much as 28 per cent., with an average of 
8.50 per cent. Thomas (1086) found that samples taken from 
barrows showed an average fat content of 2.50 per cent., varying 
from 1.65 to 2.80. That sold from shops or cafes gave an average 
fat content of 8.98 per cent., ranging from 2.64 to 20.0 per cent. 

The analyses carried out during the present work show that 
the majority of the manufacturers produced ice cream with a fat 


Conform Organisms Content- 


70 60 50 40 30 20 10 r m .-<> 30 40 S o 60 70 

Per Cent Samptec. 

Milk Fat Content. 
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content of approximately 3 per cent. Only five manufacturers 
produced an ice cream with a fat content over 8 per cent. If 
8 per cent, be taken as a minimum standard for discussion, it will 
be observed that 68 per cent, of the pasteurised samples attained 
it, whereas only 9 per cent, of the raw 99 samples did so (Table 
V)* 


Summary. 

(1) A brief review of the literature dealing with the 
bacteriology of ice cream is given. 

(2) The results of the bacteriological examination of 136 
samples of ice cream from twenty retailers in a small town are 
given. 

(3) The plate count at 37 C., using yeast extract-peptonc- 
milk-agar as a medium ; and the presumptive eoliform test were 
used for grading. 

(4) The results of the comparison of incubation of agar plates 
at 22°C. and S7°C. are also given. 

(5) Manufacturers who pasteurised the mix at 145°-150°F. 
for thirty minutes produced an ice cream far superior to that made 
by manufacturers who did not pasteurise the mix. 

(6) The following bacteriological standards are suggested :— 

(a) Plate count on milk-agar at 37X. should not 
exceed 100,000 colonies per ml. 

( b) Coliform organisms should not be present in 1 /10 ml. 

(7) Only five manufacturers attained an 8 per cent, fat 
standard consistently. 
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THE USE OF SODIUM CHLORATE FOR 
DESTROYING SOME PERENNIAL WEEDS. 


By John Ref.s, B.A., M.Sc., 
t niversify (College, Cardiff. 


Sodium chlorate has been used both as a powder and in 
solution of various strengths up to 10 per cent, for the control 
of different weeds. It has been applied for this purpose notably 
against thistles and bindweed in America, and against a large 
number of plants by Tincker (1) in England, and others (2). No 
reference, however, had been seen regarding its use against the 
perennial weeds which are mentioned below. It is therefore con¬ 
sidered that these notes may be of use for the guidance of those 
who may have to deal with a similar problem in the future. 

Ramsons (Allium ursinum ). The writer’s first experience 
with this plant was m 1930 in response to complaints about it 
causing taint in milk and meat on a farm in the Vale of Glam¬ 
organ. It is generally found very difficult to uproot the plants 
as the bulbs are very deep. They recover rather easily after 
cutting and when situated in woodland or hedgerow this process 
is rather difficult. In the test made in 1980 the plants grew 
along hedge banks and to some extent were mixed with the 
hedgerow bushes. The plants in a strip one yard wide by ninety- 
six yards long were sprayed with two gallons of a solution made 
up of 1 lb. sodium chlorate in one gallon of water, that is, a 
10 per cent, solution. It was applied with a hand sprayer which 
deposited the solution in a fine spray, and the leaves were well 
covered. At the time of application, April 15th, the weather 
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was lair. The plot was visited on April 24th, when it was 
noticed that the more exposed and older leaves were more 
withered and bleached than those in the shade and the younger 
ones. The flower buds at that time did not appear to have been 
injured. When the plot was examined a fortnight later there 
were hardly any ramsons plants left, and in 1981, the plants 
did not make their appearance at all on the treated plot. It 
appears therefore, that this is a useful method to use in such 
situations against these plants. Although the leaves of haw¬ 
thorn and dog-rose were scorched at the time, no further injury 
seems to have been done to these plants under the conditions 
of the experiment. It may also be noted that dock leaves which 
happened to be treated were thoroughly crumpled up and brown 
where they were drenched. Both nettles and chervil were black¬ 
ened, while dog*s mercury and yarrow were slightly affected and 
tor-grass was browned. 

Wild Garlic (Allium vineale) is a close relation of the above. 
A farmer tried the above solution on dumps of garlic, but 
although the plants were scorched a little they soon recovered. 
A similar experience followed the use of the spray on plants 
which were grown in a box, the injurious effect soon passing off. 
Tincker (1) also found that Allium vineale. was not killed in his 
experiments by the strongest solution used. 

Woodwax (Genista tinctoria). This weed, usually called 
Dyer s greenweed, is common on poor pastures on the hill sides 
in the neighbourhood of Trellech and other parts of Monmouth¬ 
shire. On May 80th, 1980, a 10 per cent, solution prepared as 
in the case of the ramsons, was sprayed on clumps of woodwax 
in small plots. The plots were visited on July 2nd, when it was 
seen that the plants had been practically killed, but the grass 
growing amongst them was also rather parched. It seems that 
where the weed is thick this method would be useful in reducing 
it and to prevent seed forming. Probably it would be better 
to adopt cultural measuies coupled with appropriate manuring 
for permanent improvement. 

Butterbur (Petasites ovatus). This is a weed usually found 
jn wet places, but in one situation overlying limestone in Gower, 
the weed had over-run an orchard and was spreading into the 
adjoining field on apparently dry ground. The occupier of the 
land had attempted to destroy the plants by cutting at different 
times, by the application of bluestone solution from a foot-rot 
bath and an arsenical sheep-dip, without being able to reduce 
the weed. A large plot was marked out in the field on May 27th, 
1987, and was treated with a 10 per cent, solution of sodium 
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chlorate. The plants in this plot had been partly eaten by sheep 
when young and the leaves were small, about 5 to 6 inches across 
with a bud partly opened. The plants in the orchard were larger, 
the leaves being 12 to 18 inches across and quite covering the 
ground. The weather at the time of application was sunny with 
a strong breeze. The previous and following days were also fine. 
The solution was applied with a watering can so that the leaves 
were just wetted. It was noticed that the plants were flagging 
soon after the operation was finished. It was also observed that 
the docks present were similarly affected. Within two hours of 
the application, brown spots were noticed on the young leaves in 
the field. By June 10th, the upper leaves of the plants were 
completely killed, and in the orchard the treated plants had 
made no new growth. In the field some new leaves were noticed 
on a few plants, probably where the treatment had not been 
thorough. Docks, nettles, creeping and field thistle were also 
badly damaged. Sheep had access to the plants soon after they 
were sprayed and devoured them readily without showing any ill 
effects. Mayweed was injured as well as meadow grass, but the 
grass recovered gradually. Care was taken not to spray within 
two or three feet of the fruit trees and no damage was noticed 
during the season. 

House Radish (Cochlearia Armoracia ]). This plant is com¬ 
mon in South Wales, especially on sites of old abandoned 
gardens from which it tends to spread to neighbouring pastures 
and. once established, is very difficult to eradicate. In August, 
1987, a small-holder in the Aberdare valley suspected that the 
fibrous leaves of this plant were causing digestive trouble to pigs. 
He found that continual cutting did not decrease it effectively. 
He was recommended to apply a 10 per cent, solution of sodium 
chlorate. This was done and the plants were completely 
destroyed, together with other weeds in the pig run. No harm 
ensued to the pigs which were penned on the ground which was 
treated. 

The above notes show that a solution of 1 lb. of sodium 
chlorate in 1 gallon of water, applied at the rate of about 100 gal¬ 
lons to the acre, either by spraying or sprinkling on the plants 
so that they are just wetted, will destroy many plants which 
have strong root systems. Grasses appear to be more resistant 
than broad-leaved plants. The cost of material works out at 
about 40 shillings per acre of ground covered. It is possible that 
weaker solutions would be effective in certain circumstances but 
further trials are required to determine this point as well as the 
best time of application. 
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Sodium chlorate solution is safe to stock in a small quantity* 
While care should be exercised in the storage and handling of 
the material on account of the danger of fire, no accident has 
happened in the course of its application in this country, but 
clothes wetted with the solution should be discarded as soon as 
possible and washed out before drying, as material soaked with 
the salt is very inflammable when dry. 
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SOME FACTORS GOVERNING THE 
INCIDENCE OF HELMINTH PARASITES 
IN THE DOMESTIC DUCK. 

By T. I. Davies, M.Sc., Ph.D., 
l T ni\orsity College, Aberystwyth. 

Introductory. 

The four kinds of helminth parasite that infest the domestic 
duck are Trematodes (flukes), Cestodes (tapeworms), 
Nematodes (roundworms), and Acanthocephala (thorny-headed 
worms), the common species of these groups being all parasites 
of the intestinal tract. 

Like the common Liver Fluke of sheep and cattle, all species 
of Trematodes require a particular snail in which to develop out¬ 
side the final host; the absence of this species of snail makes it 
impossible for the parasite to survive. Snails in their turn are 
dependent upon a natural supply of lime for the formation of 
their shells, so that districts deficient in their natural calcium 
resources can support but a poor population of freshwater snails. 
In such areas the numbers and variety of Trematode parasites 
are limited owing to the paucity of suitable snail hosts. 

The Cestodes also utilise small invertebrates for their early 
development, but the invertebrate in this case is seldom a snail. 
Most of the tapeworms of aquatic birds develop in water-fleas 
and aquatic insects, and the infection of the bird takes place 
when these organisms are swallowed with the food. 

Nematodes may have a direct life-history, infection occurring 
through the swallowing of helminth eggs in the water or with 
the food, or, like the Acanthocephala, they may require the 
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existence of a suitable invertebrate to act in the capacity of a 
second host. 

The Scope of the Present Enquiry. 

During the last half-century, the internal parasites of the 
domestic duck have received considerable attention from system¬ 
atic zoologists, whose investigations, however, have never been 
conducted with an economic bias, and whose results have never 
been brought to bear on methods of practical stock breeding. 

It was the object of the present writer to attempt a correla¬ 
tion of the incidence of helminth parasites with the geographical 
position and physical nature of the feeding-grounds frequented 
by the birds. 

Advantage was taken of the opportunity of collecting the 
intestines of birds slaughtered for the Christmas market in 1935 
and 1986; the data from these investigations are incorporated 
respectively in Tables I and II. 


TABLE I. 

Showing the Occurrence of various Helminths in 14 ducks Amt boscat 
examined at Aberystwyth, December, 1935. 
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The fourteen birds examined in 1085 (Table I) and the 
fifteen examined in 1986 (Table II) were all bred on seven 
different farms (A, 11, C, D, E, F, and G) situated in the parish 
of Cilcennin, some fifteen miles south of Aberystwyth, and 
bordering the valley of the Aeron. In six of these farms (B to 
G) the birds gained access to rapid streams, whilst in the one 


TABLE II. 

Showing the Occurrence of various Helminths in 15 ducks, Anas bo$ca* 
t/otn,, examined at Aberystwyth, December, 1936. 



farm A, they were fed exclusively in a duck-pond maintained by 
several springs near the pond site; these springs afford a constant 
supply of water throughout the four seasons. 

Taking the data of Tables I and II together, out of seven¬ 
teen birds fed in running water, six were infested with helminths 
of one species or another, giving an infestation of 85 per cent.; 
the number of parasites from each infested host was jn all cases 
particularly small. The species recorded were 
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Cestodes (tapeworms): 

Hymenoleph gracilis (Zeder ]808). 

Fimbriaria iascialarh (Pallas 1781). 

Acanthocephala (thorny-headed worms): 

Polymorphus boschadis (Sehrank 1788). 

Out of twelve birds collected *rom A, a total of eleven birds 
contained helminth parasites, giving an approximate infestation 
of 02 per cent. In the majority of cases a considerable number 
of parasites was derived from each infested bird, whilst four hosts 
in particular (Table I, Nos. 1, 8, 4, and ti) harboured large 
numbers of worms that must have caused considerable 
physiological drain if not mechanical obstruction to the passage 
of food through the intestine. The species recorded from A were 

Cestodes (tapeworms): 

Ophryocottjle sp. 

Hymenal e pis coromda (I)ujardin 1845). 

Hymenolcpis gracilis (Zeder 1808). 

Aploparaksis fnrcigera (Rudolphi 1810). 

Fimbriaria fasciola ris (Pallas 1781). 

Acanthocephala (thorny-headed worms) : 

Polymorohus boschadis (Sehrank 1788). 

The absence of Trematodes (flukes) in the birds examined 
at Aberystwyth is a notable feature which will be discussed in a 
later part of this paper. 


The effect of Stagnant and Running Water on Parasitic Infestations. 

When the two sets of data recorded above are compared 
it is readily seen that the birds fed in stagnant water yielded a 
greater variety of helminth species, whilst the infestation was 
generally considerably higher thun with birds fed in running 
water. On all farms the ducks received no extra feeding to 
supplement their own foraging, with the exception of the last 
few weeks, when they were allowed a small ration of maize for 
“ fattening off.” In ail cases also, the birds were in the region 
of seven months old, so that the differences in the nature and 
extent of their helminthic infestations cannot be traced to 
differences of age or of dietary treatment. 

The absence of Trematodes and Nematodes makes it 
impossible to correlate their infestations with the type of feeding 

ground. 

The species of Cestodes and Acanthocephala here recorded 
are mainly dependent upon small Crustacea (water-fleas and 
freshwater shrimps) for the completion of their life-histories. 
Hymenolepis coromda and If. gracilis spend their larval stages m 
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species of Cypris, Cypria, Cyclocvpris, Cyclops, and Diapfcomus, 
whilst Fimbriaria fasciolaris is known to develop in Diaptomus 
vulgaris . The Acanthocephalan Pohpnorphus boschadis utilises 
the freshwater shrimp, Gatrimaran pulex , as its intermediate host* 

The rate of infection of birds with these parasites depends on 
the relative abundance of water-fleas and shrimps in the waters 
they frequent, and on the extent to which these invertebrates are 
infested with helminth larvae. 

It is evident that the establishment of colonies of small 
invertebrates in rapid streams is attended with considerable 
mechanical difficulty, whilst the stagnant water of the farmyard 
pond, with its abundance of algal vegetation, affords ideal 
conditions for the growth of such colonies. Furthermore, the 
birds in their constant habitation of these ponds must effect 
thorough contamination of the water with the eggs of helminths, 
which in turn ensures a high percentage of infection of the 
invertebrate colonies with their larvae. The constant and rapid 
movement of the water in a stream, apart from retarding the 
growth of the Crustacean population, exercises a profound effect 
on the rate of ingestion of eggs by Crustacea. The resultant 
infection of stream-inhabiting birds is consequently reduced, as 
is indicated in the above Tables. 

These results suggest that, within a particular area of 
uniform geological formation, the single physical condition of 
the movement of the surface water is the limiting factor in the 
distribution of the helminth parasites of the domestic duck. Its 
action is two-fold; firstly, it controls the numbers of the inverte¬ 
brate second hosts, while secondly it governs the distribution of 
helminth eggs and consequently the rate of their ingestion by 
the invertebrate hosts. 

In larger areas with varying types of geological formations, 
other factors are introduced whose importance masks the effect 
of the movement of surface waters. These factors are considered 
in the following pages in relation to the distribution of the 
helminth parasites of the duck in Britain. 

The distribution of Helminth Species Parasites in the Domestic Duck 

in Britain. 

In view of the results of the writer’s observations at 
Aberystwyth, the following Table III was compiled to attempt 
some generalisations regarding the factors governing helminth 
distribution of the domestic duck in the whole area of Britain. 
The available data relating to Britain are, however, regrettably 
scanty, the only references being those of Lewis (1928), Foggie 
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(1988), and Walker (1987). These data, together with the 
results of the writer’s work at Aberystwyth, are tabulated Below 
as records for different parts of Britain. 


TABLE III. 

Showing the Distribution of Species of Helminths recorded from the 
domestic duck in Britain. 
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| T . ' 

, — 

— 

! 

! 

, 1 
i 

j 

i 

1 

I 

Ophryoeotyle 

si'¬ 

<’apdlaria 
aiiatis 

Polynwrphus 

Iwschadis 

1 

i 

i 

1 

1 

ll yn\ cmle pis 
gracilis 

Porrocacc inn 
crassum 


Mid and 
South 

Wales. 

j 

Hyruenolepis j 
coronvla i 

Ihjmenofcpis 

sp. 




) 

Fimbriaria 

fasciolarix 

i 


i 

i 

I 

1 

1 

i 

A ploparaksis 
fvreigera 

i _ _ 



It will be noticed from Table III that the data so far 
obtained suggest either the absence or a very limited occurrence 
of duck Trematodes in mid and south Wales, whilst they are 
represented by Stripe a pracilis in the Severn Valley. The data 
given by Foggie (1988) show that in the south of England the 
Trematodes are represented by five species, all five having been 
collected from only nine birds examined. The Cestodes on the 
other hand are represented in mid and south Wales by six species, 
whilst in the data given by Foggie for English birds they are 
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represented by only one species. Of the Nematodes, Capillaria 
an at is has been recorded from South Wales and the South of 
England; Porrocaecum crassum is known to occur in the Gower 
Peninsula in South Wales, whilst rropisurus fissisipinus has been 
collected in the south of England. The writer has recorded the 
Acanthocephalan Pohnnorphus boschadis from the Aberystwyth 
area of Wales. 

These data are admittedly all too scanty, yet they suggest 
a distributional picture whose distinctive feature is the pre¬ 
dominance of Trematodes in the birds of southern England and 
a predominance of Cestodes in the birds of mid and south Wales. 
The reason for this difference is indeed not far to seek. Owing 
to the geological formation of west Wales—consisting of Silurian 
rocks of the lower Valentian series—the rivers and springs are 
all seriously deficient in lime. This deficiency effects a serious 
limitation of the variety and numbers of freshwater snail 
populations, which in turn brings about an extreme paucity of 
Trematodes, whose life-cycles demand a molluscan second host. 
Contrast with this the parts of England where large numbers of 
snails of various species can derive the necessary lime for their 
shells from the abundant natural supply in the soil. Lime 
deficiency, of course, does not affect the vast majority of tape¬ 
worm species, whose second hosts are generally either Crustacea 
or insects, seldom molluscs. 

Conclusions. 

With regard to the subject of tapeworms in poultry, the 
Ministry of Agriculture and Fisheries Leaflet No. 80 states that 

4< Ducks.are rarely affected, and may harbour many 

wormll^thout apparent harm.” While future work may show 
that losses through direct mortality caused by tapeworms in 
these birds are indeed extremely low, nevertheless, large numbers 
of worms in the intestines of birds—whether flukes, tapeworms, 
roundworms, or thorny-headed worms—must surely cause a 
constant physiological drain that works towards diminished 
vigour in a healthy stock. 

In the past, little or no attention has been paid to the 
economic biology of the helminths of Christmas poultry, and the 
present enquiry is an attempt at elucidating some of the factors 
governing the distribution of these parasites under natural 
conditions. A Table of data for the area of Britain shows that 
the nature of the geological formation is responsible for deter¬ 
mining the type of the prevalent species of parasite. Thus flukes 
are prevalent in areas where the supply of natural lime allows of a 
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prolific population of freshwater snails, whereas in parts such as 
Wales, weher the surface waters are deficient in lime, as far as 
available data show, they are absent. 

Provided that the geological formation is uniform, it would 
seem that the rate of movement of the surface waters is the 
important factor in determining the nature and extent of 
helminthic infestations. Rapid flowing streams dispose of the 
helminth eggs passed out with the droppings of birds, whilst 
the stagnant waters of farmyard ponds retain them for ingestion 
by the invertebrate second hosts. The movement of the water 
in a stream, furthermore, hinders the proliferation of colonies of 
these invertebrates, whilst the pond affords ideal conditions for 
their development. 

Thus in two different ways the movement of water in a stream 
militates against the spread of helminthic infestations, and the 
breeders of water-fowl would be well advised to resort to streams 
for feeding grounds for their stock rather than to utilise the 
stagnant waters of duck-ponds, where ideal conditions for the 
perpetuation of helminth diseases prevail. 
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ANIMAL NUTRITION. 

Abstractors : 

11. Phillips, M.Sc. and R. O. Dwies, M.Sc., 

University College, Aberystwyth. 

Farm Livestock; The Feeding of 

J, C. B. Ellis;'M. A. Crosby Lockwood, 15/-. 

This is a very valuable addition to the list of text books available 
for the use of agricultural students and others interested in the feeding 
of livestock. The opening chapters deal with the composition and con¬ 
stituents of foods, the digestion and utilization of food by the animal, 
and the various methods used to ascertain the daily requirements of 
different classes of animals for both maintenance and production. 
Particular attention has been given to dry matter, starch equivalent 
and protein equivalent requirements for different purposes under a 
variety of circumstances. In the case of the ordinary farm when these 
are satisfied, the author considers that apart from a few particular 
circumstances, there is no need to become unduly alarmed through any 
probable deficiency of minerals and vitamins.,^ 

loiter chapters deal with the common types ot home-grown and 
purchased feeding stuffs, but no reference is made to the risks involved 
in the feeding of certain foods to some ( lasses of animals, c.f/., 
undecorticated cotton cake to young cattle, and mangolds to male sheep. 
A full treatment, however, is accorded to the preservation of green 
fodder as hay, silage and artificially dried grass, together with a thorough 
discussion of their respective nutritive values. The author indicates the 
l>ossibilities of wide variations in the nutritive values of different foods 
and the consequent difficulties of at‘curate rationing on the farm. 

The Welsh farmer would have found this section of the book of 
much greater interest if the variations in composition and nutritive 
value of the different species of grasses and clovers, the different types 
of hay and roots, and of milk, had been dealt with in the light of 
recent work. 

'rim final portion of the hook is devoled to the practical rationing of 
farm stock and deals fully with cattle, sheep, horses, and pigs, conclud¬ 
ing with a short chapter on poultry. For all these the author states 
the daily requirements and then proceeds to calculate a variety of 
rations appropriate to different conditions. For the practical man, it 
might have been better if the treatment of this section of the subject 
had been somewhat les** mathematical, and the figures in the calculations 
had been used with a greater degree of uniformity. In any case the 
calculated figures demand too much precision in view of the practical 
issues involved in the rationing of farm stock, especially with animals 
which an’ not dieted individually, but are rationed in groups or bunches 
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tinder conditions where the appliances for mixing, weighing and distri¬ 
buting are often extremely crude. As indicated by Professor Scott 
Watson in bis foreword, it is doubtful whether, after all, the precision 
of the scientist will produce as satisfactory results as the “ eye of the 
master.” 

The various methods of rationing are very clearly illustrated in the 
case of calf feeding, dairy cow feeding and pig feeding, and in this 
direction the hook is well in advance of previous publications on the 
subject. In all these, common sense methods are advocated, and the 
author sir< sses the importance of studying the individuality of the high 
producing animals in particular, under the stockman's care, and to make 
use of home-grown foodstuffs as far as possible. In the chapter on pigs 
the same outlook is maintained and farm pig feeding methods are 
recommended, instead of the recent tendencies to feed pigs on factory 
lines. The belief in outdoor breeding and rearing of pigs is undoubtedly 
sound in practice, and the variations in the rations of porkers and 
hacouers with size and age is equally a sound policy. It may be that 
the author considers only ideal conditions of management, and for 
I hat reason omits to deal with common ailments of digestion so preval¬ 
ent in many districts. \ section on such ailments would have added 
considerably to the value of the work. 

'Phe book can be strongly recommended to students of Agriculture, 
but it appears to be rather beyond the capacity of the practical stock- 
feeder who has received no previous 1 raining in Agricultural Science. 
However, the stockfeeder may with advantage study the more practical 
portions of the hook. 

It is unfortunate that the methods of comparing foods on the basis 
of unit prices of sta’ h equivalent are not dealt with more fully, and 
that the seasonal variations in 1 lie current prices of these commodities 
arc not mentioned. It would also have been an advantage had reference 
been made to the important question of compensation for manurial 
residues of purchased foods. 

In view of their practical importance, more space might have been 
given to the discussion on minerals and vitamins, yet one feels with 
tin* author that the over emphasis of the niceties of balancing food is 
unnecessary when one considers the usual rough and ready methods 
practised on the farm. In this respect the author joins those who 
advocate the more natural methods of stock feeding, rather than follow 
the more and more artificial devices. 

The book is lucidly written and the illustrations and photographs 
provide the stock feeder with information regarding up-to-date appliances 
and eqmoment to assist him in the scientific rationing oi his stock. 

R.P. 

Fasting Metabolism; A Study of the—of Various Breeds of Hog.; III. 

Metabolism and Surface Area Measurements, 

Thom is Dkiohton. J. A<p\ Sri. (is«7), 21, .nr-rti. 

Actual and theoretically computed average growths agree in e 
caw of eleven pigs treated in an exactly similar manner. Individual 
growth curves showed no such agreement. This is considered to 
strengthen the evidence for the previously staled view that nett 
js a statistical rather than n physiological constant • • • 
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Fowl; A Nolo on the Effect of different Cereals in the Fattening Ration 
on the Composition of the Body Fat of the 

E. M. CftMCKSHANK. J. Agri. Scu (1987), 27, 309-15. 

Over a twelve day fattening period the use of maize in the poultry- 
fattening ration has no detrimental effect on the consistency of the body 
fat. When fattening is rapid and live weight gains are satisfactory the 
type of fat deposited is harder than that laid down on a normal ration 
containing mixed cereal* and a protein supplement. R.O.D. 


Hay; The Time of Cutting—,and the Losses entailed during Hoymaking, 

S. J. Watson, W. S. Fkrgijson and E, A. Horton. J. Agr. Sci. (1837), 
27, 224-58. 

Experiments carried out from 1980-1935 arc described. These 
investigated the composition, digestibility and yield of meadow hoy cut 
at a normal time, and also of hay cut gome 3-5 weeks earlier. The 
ordinary hay yielded 219 ll>. per acre more starch equivalent and 47 lh. 
less protein equivalent than the early hay. Tn 1985 a comparison was 
made of two methods of making seeds hay. One method was ordinar> 
windrow drying, and the other the tramped heap or pike. The piked 
hay gave a greater sield of starch equivalent and protein equivalent. 

R.O.D, 


Meat Meal; The Composition and Digestibility, when fed to Pigs, of three 
Grades of—of widely differing Fat Content 

IT. K. Woodman and R. E. Evans. J. Agi. Sci (1937), 27, 465-73. 

All threq grades of meat meals investigated had ft very high digest¬ 
ibility. The results suggest (hnt “ de-greasing " with petroleum benzine 
may result in a distinct lowering of the digestibility of the meal. 

R.O.D. 


Mineral Mixtures; Does the Calcium or Phosphorus Content of common 
—conform to Experimental Finding*? 

( J . Boiistkdt. Ptoc . Amcr. Sue. Animal /Vod., Dec. (1936), 272-8. 
(Univ. Wisconsin). 

In rations for pigs, consisting mainly of cereals, if extra minerals 
are required to adjust the Ca : P ratio of the diet, it is usually calcium 
carbonate which is required and not bone meal or other phosphorus 
containing minerals. .In rations for dairy cows on the other hand, which 
are usually high in calcium, bone meal or other high phosphorus 
compound is required to adjust the balance. R.O.D. 


Phosphorus for Animals: A review of the Experimental Work with 
Phosphate in Montana, 1928-35. 

J. R. OniiKN. Montana Agric. E;rp. Siai. Circular No. 148 (1936), 11-16. 

A series of testa indicated that more phosphorus was assimilated by 
cattle fed monocalcium phosphate than by those fed bone meal and that 
it was the cheaper phosphorus supplement, ‘the proportion of mono- 
ealcium phosphate included in the mineral mixture depended on a 
number of factors such ns age, condition, feeding nnd management of 
the cattle. JLO.f), 
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Pig Feeding Experiments; A Comparison of restricted Wet Feeding with 
unrestricted Dry Feeding. 

It. G. Baskktt, It. W. 11 am« and G. L. Gray. ./. Mia. Ague. N. Ireland 
(1987), 5, 1-8. 

The results of these experiments show that there was a significant 
difference in rate of growth in fa\our of the wet restricted feeding of 
rations containing cither pollards or ground wheat compared with similar 
rations fed dry and unrestricted. This advantage held in the meal 
consumption per lb. live weight increase and also for the bacon carcase 
grading. R.O.D. 

Pig; The Nutrition of the Bacon— 

II. The Influence of High Protein Intake on Protein and Mineral 
Metabolism. 

li. K. Woodman, R. K. K\ ans and W, G. 1'uitpm. J. Agri. Set. (1987), 
87, 569-88. 

Information is deri\ed from these imestimations regarding the 
retention of nitrogen, lime, nhosi*horie acid and chlorine. The values 
for nitrogen retention (ambled a correct prediction to be made of the 
relative leanness of the bacon carcasses. The results suggest that the 
requirements of the bacon pig for protein, lime and phosphoric acid do 
not fall off during growth from weaning to slaughter The results of 
palatibility tests of the “ green *’ bacon suggest that the retention of 
a fMn . vvn \, of white fish men I in the ration right up to slaughter may 
be attended with the risk of production of slight tisli.v taint. 

R.O.D. 


Poultry; The Digestion of Huskies* Oats by 

l\ K. Moon and Buynmoh Thomas. ,/. Agri. Set. (19.17), 27, 

The starch equivalent of huskier oats when fed to poultry proved 
to be substantial!) higher than that of Vuim\\. 'Hie former variety 
has been shown to bear a (‘loser resemblance to wheat, in respect of 
starch equivalent and digestihilitv, than to any of the common oat 
varieties. It is suggested that if huskless oats can be grown successfully 
on a commercial scale, a new and 'aluable fending sftiff will be<»nic 
available. R.O.D. 


Poultry; Digestibility Trials with 

VII. The Dige.tibility of Wheat Offals, with a Note on the 
apparent Discrepancy between the Digestibility Coefficients 
and Nutritive Value of these Products. 

VIII. The Digestibility of dried molassed Sugar-beet Pulp. 

K T. ItAf.NVN. J. Agri. Sr*. (1987), 27. 120-42. 

' The chick feeding experiments indicate that from a growth stand- 
point, wheat by-products such as bran and westings arc. better than 
SSrt S. lie inclusion of wealing- in a chick mixture to an extent 
exceeding 40 per eent. would appear to he inadvisable owing to « * 

hotter balanced food than either or thc.-c ro,, '- ' , p -, th 

It is concluded from the experiments on 
are unsuitable for poultry-feeding, except ,n times of "****££*- 
’ hydrate containing foods. 
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Sheep Nutrition; 

I. Measurements of the Appetite* of Sheep on Typical Winter 
Rations, together with a critical study of the Sheep-Feeding 
Standards. 

11. E. Woodmw, li E. Evans and A. Euln. ,/. Agr. Sci. (1987), 27, 
191-211. 

1' rom these feeding trials with sheen it is found that the standards 
of appetite in terms of lb. dry matter proposed by Prof. T. B. Wood 
are uniformly loo high. A table embodying a revision of Prof. Wood’s 
feeding standards for sheep is included in the paper. 

II. Determination of the amounts of grass consumed by sheep 
on pasturage of varying quality. 


ibid. 212-28. 

A technique for measuring the appetitics of sheep on pasture is 
described. Results are given to show that sheep consume a bigger ration, 
in terms of lb. dry matter, when on pasture than when subsisting out- 
of-doors on the winter type of diet composed of hay, swedes (or kale) 
and concentrates. fhix distinction is most marked with young leafy 
pasturage at its best, and the increased appetite is to be attributed to 
the superior payability of the young grass. R.O.D. 

Silage; A Study of the Chemical and Bacteriological Changes occurring 

in Grass Silage. 

L. A. Allen, .1. Harrison, S. .1. W wxon and W, S. Ilrgunon. J . Agrt . 

Sci. (1937), 27, 271-93. 

Producion of good silage appears to depend largely on the earls 
conversion of the available carbohydrate to lactic acrid, so that in the 
later stages of ripening the obligato anaerobes find supplies of carbo¬ 
hydrate restricted and the pll unfavourable for development. 

R.O.D. 


Silage; Experiments on making Hay and 

N. A. Ollsln, II. W. Kskkdvi., P. S. Osprgwuh and K. RorriCNMiN. 
172nd Rep. Roy. Lab. Hoy Vet. Agric. 'hill Copenhagen (1937). 
The results of 15 experiments in hay and silage making (clover grass 
mixture cut at early flowering) during the period 1931-0* are described. 
Ia )ss ot dry matter and crude protein from hay wax slightly greater 
than from A.J.V. silage, but on the other band quantities of the silage 
had to be discarded because of spoilage at the surface and sides of the 
silo. Losses from sugar silage were considerably greater than from 
A.T.V. silage. 

Feeding trials with row 1 showed A.LY. silage to he superior to 
sugar silage and hay. li.O.l)* 

Silage; Grass—. A comparison of the changes involved in the Ordinary, 
Molasses and A.I.V. processes. 

W. Moiu.ey Davies, G. 11. Both\m and W. B Thompson. /. Agri. Sci . 
(1987), 27, 751-61. 

Of the three processes it is concluded that the A.I.V. presents 
more difficulties in farm proctice than the other two. There appears 
every reason to encourage, the use of molasses. R.O.D. 
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Silig«; Legumr —for Dairy Cows 

C. C. Hayxien and Othfbs. Bull Ohio Ayri* Hay. Stal. (1987), 22, 
21-7. 

The preparation of legume silage by adding molasses, by the A.l.V. 
method and without any special treatment is discussed. The results 
showed that on a dry matter basis there was little difference in the 
feeding value, as measured by milk production of the three types of 
silage. The carotene, however, was much letter conserved by the 
A.l.V. method. R.O.D. 

Silage; The Chemical Composition of grass 

S. J. Watson and \V. S. Feiu.lson. J . Ayri Set. (1987), 27, 1-42. 

A short account is given of tin* main changes which take place 
during the ensilage process, and detuils are given of the methods of 
analysis used. Though the ordinary process of silage making may be 
adequate for material at a fairly advanced stage of growth, it is not 
suitable for high-protein silage. To obtain greater certainty of first 
class silage, molasses or acid should be added during the filling of the 
silo, due precautions being taken in the packing of the material. 

R.O.l). 

Silage; The effect of the addition of various materials and Bacterial 
Cultures to Grass—at the time of making on the subsequent 
Bacterial and Chemical changes. 

D. V. Allkn, S. .1. Watson and W. S. Euuuson. ibid 294-30?. 

The addition of soluble carbohydrate to grass silage at the time of 
making may be beneficial by encouraging the formation of lactic acid 
which reduces the pH to a low value Care must be taken to avoid the 
simultaneous inclusion of a large mixed flora which may develop sub- 
esquently m a way which is detrimental to the predominance of the 
lactic acid fermentation. Experiments so far have indicated that 
molasses is a suitable source of carbohydrate. The subsequent develop¬ 
ment of lacto-bncilli iua t \ be further ensured by inoculating the molasses 
with a suitable culture. R.O.D. 

Silage; The sources of Dry Matter and digestible Nutrients in low 
temperature—with and without added Molasses or Mineral Acids. 

S. J. Watson mu! W. S. Emm son. ibid, t*7-107. 

V series of experiments extending over four years to measure the 
losses in different types of silage* arc described. J f is concluded that 
although the \.1.V. process gives silage with the lowest losses, the 
advantage o\er the molasses process is not sufficient to justify' the 
general application of the former. With matcral at an advanced stage 
of maturity the ordinary low temperature process is quite adequate. 

R.O.D. 

Swine; The Calcium and Inorganic Phosphorus Content of the Blood 
Serum of Swine. 

E. II. Hue unis. J. Ayr. lie*. (1930), :>3, 267-79. 

The serum calcium and inorganic phosphorus of tin young pig was 
higher than for the older pig or the adult hog The serum calcium of 
the blood of the sow immediately before and after farrowing was higher, 
and the inorganic phosphorus slightly lower, than the mean for non- 
pregnant sows of the same age. 

The calcium content of the serum depended to a large extent on 
the calcium supplied in the ration. R.O.D, 
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Vitamin D; Comparison of Cod-Liver Oil and Ultraviolet Irradiation ti 
sources of Vitamin 0 for confined laying Bent. 

It. B. Nestle u. ,/. Ayr. Res. (1937), 34, 3U-82. 

The results show tluvt 2 per cent, of cod-liver oil added to a good 
lading diet for strictly confined birds is superior, as a source of vitamin 
D, to ultraviolet irradiation for 13 linnutes daily with a carbon arc. 

II.O, D. 


DAIRYING. 

Abstractor : 

G. T. Moiigan, N.D.A , N.D.D. 

Milk and Milk Products; The Handling of 

Ministry of Agri . fin lie tin No. 31 (1937). TLM.S.O. 2/- net. 

The fifth edition of this Bulletin based on work of the National 
Institute for Research in Dairying contains sections dealing with Clean 
Milk Production, Pasteurisation, Cheese, Fault** in Milk and Dairy 
Products, Bacteria in Milk and Milk Products, Bacteriological Exam¬ 
ination of Milk, Bovine Tuberculosis, and the Nutritive Value of Milk, 
including material not previously published. 

The* publication will lia\e a particular appeal to the student and 
will also be welcomed by all sections of the industry. 


ENTOMOLOGY. 


:l b struct or : 

J. It. W. Jijsmns, M.Se., University College, Aberystwyth. 

British Woodlands; Insects of the 

It. N, Chrystal. Demy *vo. 338 pp., 33 pis, I/mdon: F. Warms & Co., 

Ltd. (1937), 7/6 net. 

This book is intended primarily for foresters, and deals in a practical 
manner with the insects associated with British forest and ornamental 
trees, fu the first portion, an account is 'riven of insect structure, 
metamorphosis, and classification. There follow descriptions of the 
structure and bionomics of the more important pests, which are classified 
under orders, ami divided into sub-sections, according to the nature of 
the damage. The final portion deals with the study and collection of 
insects; conditions favourable to epidemic attack; and different methods 
of control. The. book concludes with two appendices, one of which gives 
specific descriptions of the pests already dealt with, and lists of their 
food plants, and in the other, the insects arc classified according to the 
nature of the damage caused. J.R.W.J. 

Fruit and Hops; The Pests of 

A. M. Masske. Demy 8vo. 294 pp., pis., 1 Aiudon: Crosby, Lockwood 

& Sons Ltd. (1987), 15/- net. 

This work, which is essentially practical in outlook, satisfies a long 
felt need, in that no textbook on the subject has appeared since 



Entomology . %95 

Theobald's Imect Petit of Fruit wok published in 1909. The book is 
divided into sections, each of which deals with a separate crop, and 
covers means of identification, bionomics, and methods of control, of 
each pest of that crop. Abundant cross references, and a bibliography 
of appropriate literature are provided. Of especial value to growers, in 
that they are a material aid to identification, are the numerous illus¬ 
trations of the pests themselves and/or the damage they cause. Sections 
are also devoted to harmless and beneficial insects found in orchards, 
and to the preparation, application, ami effect of insecticides. The 
book concludes with a chapter on spraying equipment and its uses, 
contributed by J. Turnbull. J.R.W.J. 

Garden Plants; Pests of Ornamental 

(h Fox W If.SON. Mini. 'Inj of Ayri. Bulletin No. 97, 12K pp., ,% pis., 

London: IOt.S.O. (19,'171, 3'ii net. 

The publication deals with the control of the common pests of 
flowering plants, ornamental treev, shrub- amt lawns. The first part 
is devoted to a general consideration of control methods, while the 
second describes the specific measures to be adopted against such general 
feeders as Slugs, Woodlice. Wireworms, etc The third section is devoted 
to the specific control of pests attacking plant associations such as the 
Rose Border. Herbaceous Border, Bulbs and Forms, etc., etc. 

J.R.W.J. 

Household Ants; On the Control of 

II. W\ Thompson and L. R. Johnson. Hull. Ent. Rest., £7, pt 9 

(September, 193G). 

The authors discuss the control of ants which invade houses, with 
special reference lo XI mwmorni m plumwi'i* L. and Latius niyer I.. 
The destruction of nests in houses is difficult, if not impossible, owing 
to the fact that they arc usually situated near ranges, boilers, etc., 
where destruction would involve considerable structural interference. 
Trapping by means of sponges soaked in *>rup gave a certain degree of 
success, but did not exterminate the colonies, but in several eases of 
severe infestation, the authors obtained complete control by means of a 
thallium uulphntc and svrup bait enclosed in slotted pill box containers. 

J.R.W.J. 

Leaf Roll; the Spread of in the Field. A Ten Years* Experiment on 

P. A. MuiU’HY and J. B. Loucihnank. Sri. Pro •*. Roy. Dublin hoc., N.S. 

51, So. 50. Dublin (August, 1937). 

The results of this series of experiments, which were carried out 
in County Dublin, on the spread of Potato Leaf Roll in the field in 
relation to weather and aphid population, lead the authors to the follow¬ 
ing conclusions. In an average year, no plant separated from the source 
of infection by less than 90 inches along the drills, and ,50 inches across 
them, is likely to escape infection, and the chances of infection are 
slight in plants separated by more than 21 feet along the drills and 
10£ feet across. The greater part of the infection appears to occur from 
the end of Mav to the beginning of July, and it was noticeable that the 
weather conditions during this period had a very considerable effect upon 
the spread. Conditions which gave maximum infection were normal 
Juno rainfall and temperature, allowing rapid plant growth and aphid 
increase, while moderate infection occurred in those years m which the 
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June weather was warmer and drier than normal. These conditions, 
while on the whole favouring aphid increase, tend to ripen the plants 
prematurely, and thus reduce infection. It is considered that since the 
June climate of eastern Ireland is normally favourable to infection, the 
general absence of Potato Lem Roll in the field must be due to a 
scarcity of the winter hosts of the insect vector, A fizzy a persicae. 

•T.R.W.J. 

Seed in Herbage and Forage Crops; Insects and other Pests injurious to 
the Production of 

II. F. Barnes. Bull. Herb. Pnbl. Scr. No. S - 0 Aberystwyth (June, 

1987). 

This bulletin, which summarises (he information available regarding 
Ihe pests concerned, is divided into two portion**, one of which deals 
with grasses, and the other with leguminous crops Each part deals with 
the pests which reduce seed production indirectly, by interfering with 
the growth or general health of the crop; with those pests which cause 
direct loss by attacking the inflorescence or developing seed; and with 
those insects which arc potential pests of the future. For each pest, 
the following information is gsen Present distribution, with indications 
where applicable, as to possible further spread; the nature of the 
damage caused; the characters by which it may be recognised; and 
methods by which it may be controlled. The bulletin concludes with 
indices of crops and pests. J.R.W.J. 


LIVE STOCK. 


Abstractors: 

A. D. Buchanan Smith, M.A., B.So., F.R S.K., Institute of Animal Genetics, 
University of Edinburgh, 
and 

Professor IL G. White, M.Sc., University College, Bangor. 

Ayrshire Breed; The 

A. I) Buchanan Smith. (1987). Trans. High. & Agri. Soc. Scot ., ^«9, 
73-110. 

This article deals with the origins and the history of the Ayrshire 
breed, and also covers modern developments in Gotland and overseas. 
In discussing the development of the breed the author points out how it 
has been divided into show and production types, and states that while 
both have been carried to extremes, the fusion of the types has ultimately 
benefited the breed. 

The article deals with the breed in America, Australia, Africa, and 
Scandinavia. In Norway, Sweden, and Finland, the Ayrshire is the 
predominant breed of dairy cattle. Emphasis is laid upon the importance 
of longevity in the cow. A.D.B.S. 

Bacon Hog; Some Observation* on Carcase Quality in the 

R. D. Sinclair and J. Allan Mure a v. (1935). Set. Agri. JG, 189-174. 

This paper deals with various aspects of the quality of the carcases 
from bacon pigs. Five litters, two of which wor.* purebred Tamworths, 
ftnd the remainder Yorkshires (Large Whites) were raised under similar 
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environmental conditions, and their carcases examined. The difference 
in average length was not noticeable, but a definite relation was obtained 
between the weight of the ham and shoulder, and this was uniform 
as between litters. Depth of back fat and thickness of belly varied 
considerably. Litter trends were in evidence in that certain litters 
showed a thick belly, while others lacked this. One litter was particularly 
good, having low back fat and high belly measurements This litter 
also showed the highest percentage of lean. 

In another series of measurements the authors were able to obtain 
a definite correlation between certain body and carcase characteristics 
based on 850 carcases. 

Carcases were divided into shoulder, middle, and ham. The authors 
conclude that the ideal condition is 25 per cent, shoulder, 50 per cent, 
middle, and 25 per cent. ham. The average for the 850 carcases was 
28.5 per cent, shoulder, 47.5 per cent, middle, and 24 per cent. ham. 

On another series, on 106 carcase measurements, a positive correlation 
of -f .88 was obtained between the percentage of lean meat and the 
percentage of ham. Vs the ham tended to increase in size in proportion 
to shoulder and middle, the proportion of lean meat in the side increased. 
No consistent relationship was obtained between back fat measurements 
and percentage of lean. Correlations were calculated between percentage 
•* ti ye of lean ” and carcase measurements. A high positive correlation 
(4- ,95) was found between the percentage “ eye of lean ” and the 
percentage of ham. In other words, the bet lor the ham, the larger the 
»• ( .ye of lean,” and there was more extensile muscling in the cross 
sections which were studied. 

I„ conclusion, the authors state that the importance of feeding and 
management practices in relation to the quality of the finished article 
must not be overlooked, bul when consideration is given to the vari¬ 
ability which occurs among closely related pigs similarly managed, the 
importance of the breeding aspect becomes clearly manifest. 

A.D.B.S. 


Beef Breeder. Working on the Right Lines?; Are ,, 

W. A. Stewart (Northants Tnst. Agri., Moulton). Fmn Weekly, 

5 (28), 27, 2 figs. 

The importance of milking capacity in the cows of beef breeds is 
illustrated by observations made at the Thomas Harrison farm of the 
Northamptonshire Institute of Agriculture. The lies', calves at weaning 
time were not necessarily out of the cows of best conformation but 
clearly the calves out of the best milkers. Witn reference to th 
increasing practice of using foster-mothers, the op.mon is expressedtha 
the use of bulls reared on nurse cows necessarily tends to'low" 
milking standard of the breed. 

Beef Cattle; A Method of Measuring Performance in 

W. H. Black and B. Knapp. (1986). Proe. An.eu Soc. Am f rod. 7-J; 

A report on the method employed by the U.S. Department of Ag 
culture Bureau of Dairy Industry at Beltsville ^ '"^^"^erage 
ations are given. Particularly interesting is the act 
daily gain from birth to weaning mid from weaning * neater 

negatively correlated, which shows that animals wbicfigrow 
rate while on milk tend to gain at a slower rate jjj Z 

no correlation between economy of gam 01 ^ 
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economy of gain from weaning to slaughter This is probably due to 
the fact that during the period prior to weaning there are many uncon¬ 
trolled variables affecting economy of gain, while during the period 
subsequent to weaning the actual growth and fattening abilities can be 
studied with accuracy because conditions are practically constant* 

Gain from birth to weaning was rather highly correlated with pounds 
of milk received during this period. 

Grade of animal shows a higher correlation with economy of gain 
than with average daily gain, but both are significant. 

The writers conclude that percentage of edible portions seems to be 
a good measure of beefiness. Tenderness was found to be correlated 
with percentage of fat. There are also figures on costing, and details 
are given of progeny testing for beef cattle. A.D.B.S. 

Butterfat Production in the First Live Lactations; The Relation of Age 
at First Calving to 

A. B. Chapman and G. E. Dickerson. (1936). Prov. Avier . Soc. An. 
Prod., 52-5. 

Early calving docs not appreciably decrease average monthly produc¬ 
tion, but the average difference in production at seven years of age 
between a cow calving first at 24 mid another at 34 months of age is 
about 300 lbs., and therefore the early calver has an added advantage 
in yield, as well as of producing approximately one more calf. The 
period from the first calving to seven years of age in the early culvers 
being longer than that from cows calving at a later age does more than 
compensate for the effects of less maturity during the first few 
lactations. 

The paper is not conclusive, but does point to a tendency in favour 
of early calving. A.D.B.S. 


Colour Inheritance in Shorthorn Cattle. 

E. Roiikrts. (1937). J. Hered., 28, 167-8. 

This paper is based upon an exact analysis of the colour of calves 
born in the Shorthorn herd of the University of Illinois over a period 
of thirty-three years. The results fit closely to the theory of a single 
factor inheritance in which red and white are homozygous, and roan is 
heterozygous. A.D.B.S. 

Conformation and Anatomy of 593 Dairy Cows having Records of 
Production; Variations Recorded in the Study of the 

W r . W. Swett, C. A. Matthews, F. W. Miller and E. R. Graves, 
US. Dept. Agri.i BDIM-589 Revised. 

Since 1923 the United States Department of Agriculture Bureau of 
Dairy Industry has, with the co-operation of nineteen agricultural experi¬ 
ment stations, accumulated data on ante-inortem and post-mortem 
measurements of the dairy cow with a view to determining the value 
of external body measurements as an index of production and a* an 
extension of a knowledge of the physiology of milk secretion. This is 
an interim report, but when the data are available for a sufficient num¬ 
ber of cows by breeds to justify statistical analysis it is expected that 
the significance of type as an indicator of producing ability in dairy 
cows will be determined and that a more nearly scientific bails for 
judging dairy cattle will result. * ' 
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No attempt is made to draw conclusions, the summary being pre¬ 
pared for the information and guidance of those co-operating in the 
project and for the benefit of any interested in the study of the con* 
formation and anatomy of the dairy cow. A.D.B.S. 


Genetic History of Hereford Cattle in the United States; A 

O. S. Willham. (1937). J. Hared., 28, 288-94 

Samples of Hereford cattle in the United States were taken at ten- 
yeat intervals from 1870-1980. Each sample consisted of 250 bulls and 
250 cows chosen from recorded calves born in the year in question. The 
co-efiicient of inbreeding rose to 8.1 per cent, in 12.9 generations from 
1860-1980. 

Jn 1980 the tnter se relationship in the breed was 8.8, which would 
result from an inbreeding coefficient of about 4.6 if random mating had 
been practised. The higher coefficient of inbreeding indicates a tendency 
towards the formation of separate families, but this tendency rarely 
progresses, being held in check by crosses between families. Nearly all 
the animals which had unusually high relationships were either the 
ancestors, descendants, or mates of Anxiety 4th. Special groups of 
prizewinning and Register of Merit animals had higher coefficients of 
inbreeding and inter no relationship. 

The average interval between generations was 5.1 years. Tweuty 
English breeders were responsible for the breeding of the foundation 
animals, in which ended over 80 per cent, of the random ancestral lines 
traced in this study. Three of them bred 88 per cent, of the founda¬ 
tion animals in the 1980 sample. Wright’s short method was used. 

A.D.B.S. 


Genetics of Dairy Cattle; Biennial Review of the 

A. D. Buchinan Smith. (1937). J. hairy Ren., 131-42. 

This covers the work which has been published during the past two 
years, and deals with measures of inheritance of total yield and its rela¬ 
tion to fat production. There are also sections dealing with butterfat 
and other constituents of the milk, the relation of conformation to pro¬ 
duction, the efficiency of production, methods of improvement, and 
tropic *1 dairy cattle. A.D.B.S. 


Impacted Molars—A New Lethal in Cattle. 

E. E. Hcmek and M. C. Hervby. (1987). J. Hered., 28, 123-8. 

This abnormality occurred in a herd of Dairy Shorthorn cattle in 
centra! Ohio. The calves were of normal size and born alive, but died 
within the first week after parturition. The principal abnormality was 
the impaction of the premolar teeth in the mandible, which was greatly 
reduced in length and width, giving a 44 parrot-mouth ” appearance. The 

abnormality is described in detail. 

The incisor teeth were normal, the upper jaw normal, and gross 
examination revealed no pathological conditions in other parts of the 
body. 

Defective calves occurred as the result of dose inbreeding The 
authors consider the abnormality to be inherited as a reewnye. 
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Inheritance of Milk Yield in three herds of Deity Shorthorn Cattle; A 

Statistical Enquiry into the 

A. D. Buchanan Smith. J. of Dairy Res., Vol. VIII, No. 8 (Oct., 1987). 

The investigation of the inheritance of milk yield has engaged the 
attention of many workers in all parts of the world for a considerable 
time. In 1928 Buchanan Smith opened up a new field when he called 
attention to the fact that inheritance of milk yield is probably partly 
dependent on the action of sex-linked genes (factors). The present paper 
summarises the result of previous work, and gives an account of a 
further investigation with three large herds of Dairy Shorthorns. In 
two of the herds a significant result was obtained, but the figures for 
the third herd did not agree with the other two. It is, therefore, 
admitted that the present studies have not given a conclusive answer to 
the general question. Still the results definitely show that an unexplained 
factor exists, and, although the original suggestion was made nine years 
ago, other workers have not been able to produce any direct evidence 
against the theory. The paper gives a valuable review of the whole 
subject and is of great interest to all breeders of dairy cattle. 

R. G. W. 

Management and Breeding Data on a Dairy Herd in which Bang's 

Disease (Infectious Abortion) was Eradicated by Segregation. 

F. W. Miller, R. R. Grwks, and M. H. Fohrman. (1937). Jf. Dairy 

Set., W, 537-50. 

Contagious Abortion interfered consideratev with the experimental 
work conducted by the United States Bureau of Dairy Industrj', and in 
1926 it ivas decided to divide the herd into two groups, the abortion¬ 
positive animals being moved to new buildings half a mile from where* 
the abortion-negative cows were held, and looked after by separate 
attendants. Manure from the abortion-positive group was taken to 
rultivated fields only ; the calves born were taken to the* home farm as 
soon as convenient, usually at about 50-60 da vs old, up to which time 
they received the milk from the abort ion* posit i/e group; after ten days 
isolation they were added to the abortion-negative, srroup. There was 
rio evidenc e of abortion disease being spread by this method. 

The bubs were kept with the abortion-negative group, and mated to 
abortion-positive cows on neutral ground. The cows in both groups were 
mated with the same bulls which were not treated or disinfected in 
any way before or following matings. No evidence was obtained of the 
spread of abortion disease by this manner of mating. The abortion- 
positive cows required more services for a conception, and the percentage 
of conceptions resulting from the first four services was smaller in this 
group than in the ether, as also was the percentage of jiregnancies 
terminating in live calves 

Originally there were 65 cows of breeding age in the abortion¬ 
positive group, and to this was added, from 1926 to 1982, 80 cows from 
the abortion-negative group that had contracted the infection. It was 
these 80 cows from the abortion-negative group that showed definitely 
the poorest breeding efficiency, due to the fact that they became 
positive and went through the most serious phase of the disease during 
the period covered by the figures, while many of the animals in the 
original positive group had already passed through the most serious 
phases prior to the segregation. 

Figures are given of the sex of the calves. In the initial negative 
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group there were 94 heifers to 90 bulls, compared with the initial positive 
group of 106 heifers to 138 bulls. The 80 cows transferred from the 
negative to the positive group gave 100 heifers to 106 bulls. 

A.D.B.S. 

Milk Fever; The Occurrence of—in the Kentucky Station Herd over a 

Period of Twenty Years. 

H. J. Metzger and H. B. Morrison, (lim). Proc . Amer. Soc. An. 

Prod., 48-52. 

'lhese results are based on 218 cows of Jersey. Holstein and Guernsey 
breeds which were maintained and housed as one hem. No milk fever 
occurred at the first calving’, but the data show that cows become sus¬ 
ceptible with the second, and this susceptibility increases up to the 
filth or sixth, and that many of the cows showed a tendency to have 
inure than one ease, this being particularly marked in the Jerseys, 
which had a greater tendency than the other breeus. Milk fever is 
definitely associated with high milk production. 

A study of the pedigree failed to give evidence to enable one to 
say that the tendency to have milk fever is inherited. The author points 
out that as one breed showed an increased susceptibility, and the fact 
ihat milk fever occurs most often in high producing cows, points to 
‘lie possibility that it may be an inherited tendeiu v 

Tile occurrence of milk fe\er may also depend upon the month of 
calving and general climate of the year A.D.B.S 

Milk Yield in Cows; The Lactogenic Preparations from the Anterior 

Pituitary and the Increase of 

<; J. Asimov and W K. Knorzp.. (193T>. /. Dairy Sci 20, 289-806. 

The cut hors have carried old numerous tests on large numbers of 
•'ovvs (over 2,000 head) with a view to determining the value of the 
injection of an extract of anterior pituitary of cattle (method of pre¬ 
paring prescribed) as a means for increase of milk yield. All cows, 
wiih few r exceptions, reacted by an increase of the mil^ yield after each 
injection of the preparation. 

The paper also reports an imestigation into the possibility of the 
practical application q£ lactogenic substances from the hypophysis.) 

A single injection to 872 cows, and a repeated injection to 188 cows 
resulted in an increase of 7,675 litres of milk in a couple of days. The 
quality of milk remained normal. The percentage of butterfat slightly 
increased in a certain number of cases. 

Tests with the lactogenic preparation of the hypophysis have proved 
the harmlessness of these injections and the absence of any undesirable 
after-effects. The injection of this substance is more effective in cattle 
in good condition and during the first half of the lactation. 

There is a discussion on the physiological implications of this work. 

A.D.B.S. 


Mortality of Calves in the Iowa State College Dairy Herd. 

J. Ingels and 0. Y. C-innqn. (1986). Proc , Amer. Soc. An. Prod., 228-9. 

The records of the Iowa State College dairy herd were examined 
from 1907. The sex ratio for the herd is 112 males per 100 females, 
while of first calves it is 128 males per 100 females. 8.8 per cent, of 
the females born were born dead, 14.4 per cent, died between birth and 
before first calving Thus over 22 per cent, of all females born failed 
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to reach a point where they could be used for replacement purposes in 
the milking herd. 

After sales, which occurred at from 19 months of age to first calving, 
slightly over half of the heifer calves born entered the milking herd. 
The writers consider this to be a meagre margin on which to supply 
replacement needs. A.D.B.S. 

Oestrous Cycle; On the Change Over in die—in Animals after Transfer¬ 
ence across the Equator, with further Observations on die 
Incidence of the Breeding Seasons and the Factors Controlling 
Sexual Periodicity. 

K. H. A. Marshall. (1987). Pwc. Roy. Soc. Lorn!., Series B., 100, 
418-28. 

An extension of the previous paper, discussing in particular the 
sexual periodicity of animals transferred across the equator. Sheep and 
red deer adjust themselves to the new cycles. The change-over may 
begin at once, so that the animals may have two sexual seasons in the 
year of transfer. The complete adjustment may take about two years. 
Emphasis is laid on the fact that, whereas with most animals light 
appears to enhance sexual activity, there is a great variation in the 
reactions of different species, and that it is unsafe to generalize from 
results obtained from one species of animal. A.D.B.S. 


Persistency of Production in Jersey Cows and its Practical Application. 

L. Copelanu. (1987). J. Dairy ScL t 00, 151-8. 

The difficulty which confronts anyone attempting to study the 
question of persistency of production in cattle lies in the difficulty of 
evolving a single numerical figure which may be taken to express 
persistency. To avoid this difficulty, the author has selected groups of 

cows in what are known as the Class A group of the official Register of 

Merit of the American Jersey Cattle Club. These all had lactations 

extending to 865 days. Cows with shorter records were excluded to 

eliminate influence due to advanced pregnancy Twenty cows which had 
completed records of over 1,000 lbs. of butterfat formed the first group, 
while thei second consisted of similar cows which failed to meet the 
minimum Register of Merit requirements, and could therefore be called 
“ low record cows.’* The third group consisted of cows calving with 
the same interval, but with shorter lactations. For each cow records 
were divided into twelve periods of thirty days each, discarding the 
last five days of each lactation. From these yields the percentage of 
the total 860 day production produced in each thirty day period was 
determined. The percentages were then charted. 

The results show that the total production for a lactation period 
gives some indication regarding persistency, since the high producing 
cows were, in the great majority of cases, much more persistent than 
were the extremely low producers. 

Maximum yield of milk or butterfat after calving does not give 
much information regarding persistency. Cows with the same initial 
rate of yield varied greatly in persistency. (3ows with a low total pro¬ 
duction reached their maximum rate of yield earlier in the lactation 
than did cows with a high total production. 

The author concludes that persistency appears to be an inherited 
character, and persists throughout the lifetime of a cow. If a first calf 
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heifer show®, under normal conditions, an inability to milk for at least 
eight or nine months, the chances appear against her developing into a 
profitable cow during later lactations. 

A.D.B.S. 


Piglings; Observations on Roaring 

K. HcfOJENBOTfl. (1987). Dtsch. landw . Tien., / t l, 164-5. 

Records of six sows tend to confirm the observation that the teats 
neglected by the first litter are utilised by the weakest piglings of sub¬ 
sequent litters. Such piglings never attain the weight of their litter 
mates. The teats do not give a normal yield, and deficient sows should 
be culled. Uniformity of tout development and of litters should be 
made the basis of selection. Previous observations are confirmed as 
regards individual constancy of preference for a particular teat following 
a few days’ changing of teats. It is possible to correlate the number 
of the teats suckled and the weekly gain in weight of the* pigling. 

A.D.B.S. 


Pigs; Suckling and Suckling Preference in 
Suckling Pigs; The Milk Consumption and Growth of 

H. P. Donald. Empire J. Expt. Agri ., Vol. V, No. 20. 

The two papers give an account of investigations carried out at 
Kdinburgh on young pigs, Pigs are reared in litters and cannot under 
normal conditions be fed individually before weaning. It is therefore 
necessary to obtain the fullest )K)ssibIe information regarding variations 
in the milk supply during the suckling period as a preliminary to the 
study of the development of young pigs. 

The first paper describes an investigation into the effect of the 
well-known preference of each pig of a litter for “ its own teat,” and 
careful observations were also made on the process of suckling 
generally. 

The second investigation showed a close association between the 
live weight increase and the amount of milk consumed. One sow, which 
was nursing ten pigs in her third litter, gave over 80 per cent, more 
milk than another sow which had twelve pigs in her first litter. In 
general, the largest pigs obtained the most milk, but appear to have 
converted it to live weight increase less economically than their smaller 
litter males. As the interval between sucklings lengthened, the amount 
of milk obtained by each pig increased. For one of the sows, the actual 
production for each nipple could be ascertained and showed great 
irregularity. The anterior nipples tended to be more productive than 
the posterior. R.G.W. 

Pigs; Weaning Weight and Litter Sampling with Reference to Utter 

Site. 

A. D. Buchanan Smith and H. P. Donald. J. Agri. Sci. Vol. XXVII, 

Part iv. (1987). 

Two questions were dealt with in the investigations described in 
this paper 

(a) The relationship between weaning weight and litter size. 

(b) The method of litter sampling for the purposes of litter testing. 

The following are the chief conclusions arrived at:— 

l. No general relation exists between the weight at weaning and 
the ska of the litter. 
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2. A correlation of .96 was found between the mean growth rate 
of samples consisting of all the four pigs nearest the average at weaning 
and the mean of the whole Utter. 

6. Individual weight at weaning would appear to be of slight value 
in estimating subsequent performance. R.G.W. 

Range Cwes; The Rate of Breeding and Lambing and the Length of 

Gestation Period of 

D. W. Chittenden and A. H. Walker. (1966). Proc. Amer. Sac, An. 

Prod., 282-6. 

The rate of breeding of range ewes is greatest during the first week 
of the breeding season, followed in order by the second, third and 
fourth weeks. The range ewes, mated to Hampshire rams, bred at a 
more rapid rate than when mated to Rambouiilet rams. 

The gestation period for range ewes averages 149.64 days; when 
mated to Hampshire; rams the gestation period is about two days shorter 
than when mated to Rambouiilet rams. Thus the breed of the rams has 
an influence on the gestation period. A.D.B.S. 

Sexual Periodicity and the Causes which Determine It. 

F. II. A. Marshall. (J936). Phil. Trans. Hoy. Soc. Lond. t Series B, 

m t 428-56. 

A paper which shows that in nearly all animals breeding phenomena 
occur in response to seasonal change, and in the vast majority (but not 
all) the principal stimulus is increase of light. Changes in temperature 
and food generally play a part in determining the sexual cycle. This 
fact is well appreciated bv poultry breeders, and the writer quotes 
information from Dr. Hammond showing that there is a definite 
tendency for foaling to occur in spring, and discusses this in relation to 
different parts of the world. In sheep the usual sexual season is autumn, 
as also with deer. In the southern hemisphere their breeding season is 
in actual time the reverse. 

The author concludes that there is an internal rhythm of reproduc¬ 
tion depending primaril> upon the alternation of periods of rest and 
activity. In the higher animals this internal season is brought into 
relation with seasonal changes and other environmental factors which 
condition the metabolic process, but also acting extcroceptivcly through 
the nervous system, and probably through the anterior pituitary. They 
also affect the testis or ovary, through the nervous system and probably 
through the anterior pituitary. A.D.B.S. 

Sheep Breeding in the Arable Areas; Recent changes in (I) 

R. P. Askew. (1937). J. Min. Ayri ., 44 > 450-7. 

Sheep Breeding in the Arable Areas; Recent Changes in (II) 

R. P. Askew. (1937). J. Min . AgrL, U, 562-/1. 

In 1867 the total number Of sheep in England and Wales was over 
22 million, a figure which declined steadily to 1920, when it was over 
18 million, but there has been a subsequent increase to 18.5 million in 
1982. From the fact that there has not been a corresponding decrease 
in the number of ewes, the drop may be largely accounted for by an 
increase in the sales of lambs with a shorter average life. 

The paper deals with the changes from the arable to the grass type, 
and in the second part comparative figures are given of registered Bocks 
of the four Down breeds, all of which have shown a decline in England 
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and Wale&. rhfli hufolks, by reason of their present popularity in Scot* 
land, have increased in the British Isles by 88 per cent. 

There has been « considerable change in the distribution of the 
breeds. For instance, in 1910, the Suffolks were almost entirely in the 
treble areas, and at that time in Suffolk there were 154 flocks, a figure 
which has now dropped to 68. 

The author emphasises the distinction between breeding to obtain 
rams and ewes for stock purposes and breeding for commercial production 
of mutton and lamb. This brings him to the question of the crossbred. 
Before the war, both Southdowns and Hampshire*: were kept pure for 
commercial production, but in recent years there appears to have been 
a decline in the. commercial use of purebreds, and the practice of cross¬ 
breeding is more widespread, more complex, mid less systematic than 
it was twenty-five years ago. He states that, while the Scottish farmer 
decided fifty years ago what was the most suitable sheep for his farming, 
the English farmer is still struggling in a confusion of breeds. 

He stresses specialization in production, and is of opinion that the 
prospects are not good for the long-wool breeds. He states that the 
choice between breeds must be made on a balance of advantages. What 
these are has been a matter for experiment. Certain breeds have little 
future in commercial production, and arguments for a measure of 
standardisation in breeding must eventually carry some weight. 

A.D.B.S, 


Stringhalt in the Horse; The Inheritance of 

V. A. Scekin. (1937). Kanecodstvo, No. 2, 20-26. 

An analysis of the known cases of stringhalt among Orlov trotters 
leads the author to the assumption that the condition is encountered 
only within definite blood lines. A more detailed analysis of several 
pedigrees of affected animals points to the fact that stringhalt is met 
with only when it is found on both &ides of the pedigree, though often 
there is a skipping of generations. Thia points to the recessive nature 
of this hereditary defect. Only two cases are recorded where both 
parents have been affected. In both these cases the offspring also were 
affected. Out of eleven matings where one parent was affected and the 
other was out of an affected line, six offspring were affected with string- 
halt, five were not. Out of sixteen matings where both parents were 
externally normal though of known affected descent, there were four 
affected and twelve normal offspring. Out of thirty-seven matings 
where only one parent was of affected descent, all the thirty-seven off¬ 
spring were externally normal. It is concluded that stringhalt has a 
monogenic basis. A.D.B.S. 

Vaginal Secretion and the Sex of the Progeny in Sheep. 

M. K. K\rdymovic. (1936). Biol . Z. (Mosk.), 5, 915-24. 

Observations were made on 633 ewes with 832 lambs in an attempt 
to establish the correlation between the pH of the vaginal secretion and 
the sex of the progeny. Ewes with a pEI of below 5.5 produced only 
38,8 per cent, of ewe lambs, while, as alkalinity increased, the proportion 
of females rose, reaching 85.7 i>er cent, at a pH of 7.75 or higher; the 
extreme classes are small, but if several are grouped together, the range 
is still wide, viz., 40.9 ± 4.28 per cent, and 59.7 ± 4.40 per cent, of 
females at pH of below 6 and 7.25 respectively. The same results were 
obtained when the ewes were inseminated naturally (into the vagina) or 
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artificially (into the cervix). An attempt to produce a shift of the pH 
of the vaginal medium by diluting the sperm or by washing out the 
vagina prior to mating with acid or alkaline solutions (lactic acid, sodium 
bicarbonate) did not affect the sex ratio. It is thought that the differ* 
entiation of the X- and Y-bearing sperm does not occur in the vagina 
but in some other pari of the genital tract, and the pH of the vaginal 
secretion is merely an index of the general state of the organism. It 
was previously found that the pH varies with the progress of oestrus, 
being more alkaline at the beginning and progressively more acid towards 
the end. It appears probable that insemination of ewes at early stages 
of oestrus will lead to an increased production of ewe lambs. 

A.D.B.S. 


SOILS AND MANURES. 


A bstractors: 

Professor T. W. Fagan, M.A., F.I.C., University College. Aberystwyth, 

and 

Professor G. VV. Robinson, M.A., University College, Bangor. 

Mother Earth, being letters on soil addressed to Professor R. G. 

Staple don, C.B.E., M.A, by G. W. Robinson, Sc.D., Professor of 

Agricultural Chemistry, University College of North Wales, 

Bangor. 

19 x 14. pp. ‘210. Maps., pits. London: Thomas Murby & Co. (1987). 

5/6. 

The book consists of seventeen letters, and in the first of these the 
author points out that they are to be looked upon as a series of essays on 
topics relating to soil viewed from a philosophical standpoint. 

They arc written mainly for workers in such fields as Geology, 
Geography, Ecology and Agronomy, with the purpose of furnishing them 
with that knowledge' of soil« that will be of assistance to them in their 
own studies. From one of such ripe experience as the author and one 
also who has so much first-hand information of the subject gained in his 
own research work anil wide travel, the letters could not foil admirably 
to fulfil their purpose. 

The earlier letters deal with mil as a material and a 9oil as a natural 
body or individual in the field. The limits of information obtained from 
an examination of soil as a material are dearly defined and contrasted 
with that obtained from a study of the soil profile, that is, the medium 
in which plants grow. 

The soil material, both inorganic and organic, is fully discussed 
and the importance of the finer particles forming clay of different types 
and of the organic matter as humus is emphasised. The association of 
day with humus forming the colloidal complex in the soil, and the 
difference in effect of this complex on the physical and chemical properties 
of the soil when present as a weak acid compared with its effect when 
saturated with bases, is simply but very clearly explained. 

Soil profile forms the main theme running through the majority of 
the letters, and an excellent photograph of a typical podzol profile, 
illustrating its characteristic horizons, is included. The factors respons¬ 
ible for the formation of these horizons as well as those of other profiles 
are discussed in a manner that the veriest tyro can understand. Y 
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lit a most interesting letter on soil surveys and the preparation of 
soil maps the, author draws on his own extensive research work in Wales 
to illustrate how the former are undertaken and the latter prepared. He 
has found it convenient to make? a preliminary classification of soils into 
suites, that is, soils derived from the same or similar material, and to 
subdivide these into series according to the mode of development as 
shown in the profile. \ soil map is included indicating the data gathered 
iu the field and the manner in which these are recorded. In the field, 
six inch to the mile Ordnance survey maps are used, and from these 
more generalized maps on a smaller scale are prepared. A map of the 
soils of Anglesey prepared in this way forms the frontispiece. 

In other tetters soil moisture, fertility, manures and lime are each 
thoroughly discussed, and that without any ambiguities. The last five 
letters are devoted to “ Forest, grass and arable land,*’ “ Our agricul¬ 
tural soils," ” Waste lands,” ** The corruption of the best is the worst 
of all," and %i Concluding reflections.” Each of these letters has its 
message, as have all in the series K and each is written with clearness and 
elegance. 

The clear and lucid manner in which the whole story of the soil is 
told in these letters will doubtless encourage many to turn to the author’s 
larger book on soils who had previously found their knowledge of 
Chemistry and Physics inadequate for the full appreciation of this stand¬ 
ard work. 

The one regret felt by the reviewer after reading the letters is that 
they were not longer or more in number, bur perhaps Professor Robinson’s 
counsellors will prevail upon him to writ-3 % similar series of letters at a 
future date. T.W.F. 

Weathering; The Cycle of 

B. B. Polynov. Translated by Ylexander Mui*. Pp. 220 + xii. 

l/ondon : Thomas Murby & Co. 10/(1 net 

This work by a distinguished Russian pedologist is concerned 
principally with the ” crust of weathering ” and the weathering cycle. 
It is of interest to students of the soil because soils are formed from 
the products of rock weathering. Prof. Polynov’s ideas represent a 
certain reaction from the classical school of Docuchaiev and Glinka, 
according to which each climate has its own type of soil formation. 
According to Polynov, the observed climatic soil types merely represent 
varying stages of development in the same weathering cycle. The book 
is fortunate in its translator, Dr. Muir, who is a former student of Prof. 
Polynov and therefore competent to interpret his views to English 
readers. G.W.R. 
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